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(57) Abstract: An active matrix display device which is inexpensive, has little crosstalk, no flicker, nor luminance gradient, and is 
suited for a large screen size. This display device includes, a plurality of pixel electrodes arranged in a matrix, switching elements 
(TFT) connected with the pixel electrodes, a scanning electrode, a video signal electrode, a common electrode, an opposed electrode, 
and e.g., a liquid crystal between the pixel electrodes and the opposed electrode. In this structure, the values agd and orst, Ofgd 
= Cgd/Ctot and Of st = Cst/Ctot, at the portion close to a feeding end are different from those at the potion remote from the feeding 
end, where Cgd is the gate-drain capacitance, Cst is the common electrode-pixcel electrode capacitance, and Ctot is the total of all 
the capacitances connected with the pixel electrodes, is designated by Ctot 
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nj£m&.<D$}M\z& d> (v-xmjEE) <D««jEYb, 

15 mi4u. #mnmtmmmm(Dm\zwmmmc s t (cstit ^ 
vrcm^m^mm<D imm(Dmmm^mx$>^. si stt £©«&g 

20 ^» (^^ss-®mmsFBi^*)> c i c ummnmtmMt&i&Aj-ett 
fa?zM\%mmt<vmizm&zn%mmmM-ttfamMffl^m &\zm 

25 ^s@<d«&, v s tevkmm^mtiL. vdMiitoifi, vd« 
ttmnmvmtiL, vc (n) (i*iii®ifi§ibT^5. m 
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Vs i g ( + ) T&-£>o IIIVs i g ( + ) \z3EnTZ>L%\Z 
5 tt, ^I^ItiOlfiSVc ( + ) <hbT^< <#cS«ffi©|fil© 

somssrvc (+) v c o f f ^t±fa%\zmfc$i£z> 0 mmm 

Bfe«e^MCt4/h$^:iBfi (V s i g ( + ) tVsig 

10 (-)) ®^jBE£^7L&as£»> mm&M\z\zz\n£.v±%temm (vdo 
(+) tvdo (-» (D^mzmmTzz. tiw&z. mx.\** man 
jzmstfjishommw^m i c§/bv>t, ^iifcEPiin-r&mjEE'f's^ i o 

± © «jex agn *mm t & z. t w *sm iz & % „ 

15 ftllgifi^V c ( + ) (-) 

ffi*ffi*l«8IIB!£l£tf, Z\(D£%<Dmmv c (±) £*5I«@*if#mjE 

tP^iltlcTSo Vc ( + ) tVc (-) 

Sffl^Sr^^ISLVi^, Vcof f^Vc ( + ) IfcttVc (-) 

20 onT^§IF B 14>ti:*I«ilfi}iVc (±) <D\,**rtift fcjfeot^ 

g o f f fc:£"feT#*SB*IW (T&fc>-£> TFT^ON^SOFFIM 

HIg§«, fg 1 Otfil/Wg o n*5«ktf&2 ©m&W^I/V g o f f 
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*&U^V c (-)^itfi 3 (OtfiK^V c o f f £&0 0 &:fe, 
5 lfil/^Jl/Vc (-) ®^fn^-*SI3©tttl/Wc o f f k: 

?&>#*v c o f f K^bv^-& s b«&i'^;i'<h lsT\zm<D%<D£frfch. 

Cgd (Vsig (-) -Vgon) + C s t (Vsig (-) - 
15 Vc (-)) +C 1 c (Vsig(-)-Vd) 

= Cgd (Vdo (-) -Vgof f) +Cst (Vdo (-) - 

Vcof f) +Clc (Vdo (-) -Vd) 
Cgd (Vsig ( + ) -Vgon) +Cst (Vsig ( + ) - 
Vc ( + )) +Clc (Vsig ( + ) -Vd) 
20 =Cgd (Vdo ( + ) -Vgoff) +Cst (Vdo ( + ) -V 
coff) +Clc (Vdo ( + ) -Vd) 

- (^11) 

z.nz&mm?z>t, &,T(d (S12) a*#&ns. 

Vdo (-) =Vsig (-) - oistAVc (-) - agdAVg 
25 on 

Vdo ( + ) =Vsig ( + ) -dstAVc ( + ) - agdAVg 
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o n 

- (5*1 2) 

III, AVgon, AVc ( + K AVc (-), $>£.tfagd, as t 

&>t<d (3i 3) £<fctf (3i 4) T^$n^» 

5 AVgon=Vgon- Vgoff 

AVc ( + ) =Vc ( + ) -Vcoff 
AVc (-) =Vc (-) -Vcoff 

- (551 3) 

«gd=Cg d/C tot 
10 as t=Cs t/Ctot 

Ctot=Cgd+Clc+Cst 

- (314) 

(an) * ©w3te43v>T, &mm2m&&mmMfrt><D c^s) «g 

^Hffti?.ii^}lffl^L, AVc ( + ) ^S^ttAVc (-) fc£ 

15 ot#^^o :nf>©AVc (+) *5^iAvc (-) », mm^m. 
&mm-&inz>ft<D&mmM<D, mmtfjimtsnzmmiz&tt&nti: (z 

oi^vc ( + ) £fc&vc (-)) ©, 

6Vcoff) &3£!p£bT#.fc££©ffiT?*-&. (31 2) <D^mf&3 

20 — ) tl^tfn* t>©T?**. (314) OCtot B^tt^lC 

Ell 5 fcWbTfcfcfc^fccfcSfc, 1 7U-& 

IttLT 1 y U-AmzKm^^±Th^^ (7^-;i/HK(E*S), 
25 ^©tf&K:%> lfT#fc^@#^bT^fe$ii-S7j3 (9-f >S3£#3), 1 
mmzmM&lzLTK1fct£-&2>tt (*7A£^3), 
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(S. Tomita et. al.: Journal of the SID, 1/2 (1993) p.p.211-218) \ZU V 

<»9! stress. unsaTfcSfits. 
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IfiVdo (±) ^ l 2) T^$n^> £5&#fc&£&^;fc&6£:£ 
10 Vi» 

t^©-^ t mm®. <d — ^ <d s^mjE & an a xmmmm^mm^L omm 
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frl£C t o t T:gl>£:*§-g\ 

agd = Cgd/Ctot, as t = Cs t/Ctot —(^1) 
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5 Vgof ft&D, 

vkmm^<Dm&&iE<Dm&\ztemi (Dm&u^jiv c (+> k 

f3l&M^©^t!fe^ll©^fc&£!2 ©«&l/^;PV c (-) £&D, 
10 MfB&31M©ig 1 ©«&l/^;i/V c ( + ) ©, i^^©^^»IW^^ 
tf§tfilrtt§H^AVc ( + ) T^b, B&IB^®m@©^2 ©it 

u^)vv c (-) ^^©^jt^r4^*5^^.m^fc*fr^^i§ a vc 

(-) T^bfe^^r, 
r = as tVcp/2 ••• (5£2) Vcp = AVc ( + ) 

15 -AVc (-) (5£3)) 

20 FBTfc&££gK#-r©flt£r (M) ^bfc*!^ MfBr (M) [r CO) 
+ r ( E ) ] /2 ^Vb^-g^ztfimSiL^o 

^iiotfitti l ©it l/^V g o n i^; ?) , ffifB^fl^jl 
25 ;R$n&^iSiM#J8r*1*te:, Mf3^smffi©mm«^fg2 ©«&i^;i/ 
Vg o f f tfeZ>, 
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hub^iem \z m t s mm. <d m m mnm \z mm 2 n % mmmm © 

s^#M^©^tt^jE©^(c«^ i (Dn&i"<)vv c (+) m 
m^mm^om^M(Dm^i l z\tm2(Dm^Lu^jvv c (-) 
5 fjfE*3iM<Dfii i ©iti^wc (+) <d, £k'&<D&mmm\z& 

ftZmmzft-t&m&A V c ( + ) T^tU iiulBi&iim^©|g2<2«& 

wvc (-> cd> &'&<D&&mmiz&nz>mmztt'rz>m&AVc 

(-) 

/3 = agd + ast (AVcc/AVgon) —(5£4) 
10 (Z.Z\X\ AVgon=Vgon-Vgof f, A V c c = [AVc 

( + ) + AVc (-)] /2 - (5£5)) 

^Uft <D a 5 T;*: # < -T £ d £ £ b o 

F B lfc:&£:£g&#T(^ii£j3 (M) £ (M) [j3 (O) + 

/3 (E)] /2 J; D fe^^ViHtyOWSbV^ 

fufBA V c c ttlT$5It«bK 

in i (D&Tskmmiz&^T, &z>7&&m,mi)m$iztiz>t%\zfe. mib 

20 t$igO«f tt^ 1 Of fi 1/^J1/V g o n i^; 0 , MfB^mWii 

Vg o f f <h&D, 
tufB^m^fcMt-^mfccoiii^©iii^«M{c^M^n^^^*0 

mij<Dmimft<D&mmm<Dmmt,nmM&mmtim$it£ft%L%iz}z. 

25 ^^m#0^tt^iEtD«-&^^^ 1 ©m&l/^;i,V c ( + ) i& 

IB^{t-^omttd^<DJi^(c«m2<Dm^:i/^;wvc (-) <h&D, 
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ffim#mmm<Dn 1 ontiLwow c (+) <d. ]&Wi<D&mnffl\z& 
i^itc^tsi^Avc (+) t^u\ mm&mnmvm 2 
KJl/Vc (-) <d> £Amo^^r B iic^^^m^{cMi-^M^ AV c 

(-) T^bfc*^ 
5 T = ffstVcp/2 - (5£2) CCT, Vcp = AVc ( + ) 
-AVc (-) - (5£3)) 

3 = ffgd + ast (AVcc/AVgon) — (5£4) 
10 (m^ AVgon = Vgon-Vgo f f , A V c c = [AVc 
( + ) +AVc (-)] /2 - <5£5» 

o (Dmm^mm \zm-r & w&. <dm m o m mmmnm \zrnw. £ n § «9ib 

fn£C t o t tgUfci^ 

agd = Cgd/Ctot, as t=Cs t/Ctot — (i£ 1 ) 
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m 2 (D&Kkmmz. &%:<Dm&m^mm\zm&.<Dmts:z> 2 mmo^m 
mn&mmzQitais, &-d, <DMtzvkm.m^mMiz~D\,*x%.t££% 

I2©^gin 1 -DOjk&mmizmT&Mfk&mmo 
0%, m 1 <Dm&<Dmm.m^&mixi?z®Lmm^nmzm'? z>mm<om 
mnm\zmm^n^mmmm<Dm^<Dmm^c(ofB 1 ©^itit, mm 

iiuiB^SiI<Z>«£m!fl 1 (Dm^LU^)lV gont^D, iffB^S^ 

$ tits: ^&mmm * mib^s«mo*^ itmmm 2 i/ 

20 s<)l>V go f f V, 

m 1 b ^ ^ « @ k: js t z> m m. <d m m <d m m m m iz m m s n § & m- * © 
ftuiB^ 1 o&mnmzttmr&mmm^mmizmnznzvkmmn&m 



13 



WO 01/96937 



PCT/JPOl/04918 



5 mm&mmmv&ioyn&u^jiv c (+) <d, w&<Dfennm\z& 

tfZmmzttTZM&A Vc ( + ) T^b, MfH#3i«S0)|l2^m& 

hji/Vc (-) &WL<D&mmmiz&tfz>nmziti-?%M%:A v c 
(-) T?3&bfc»£\ 

T = «stVcp/2 -(^2) (^iT, V c p = A V c ( + ) 
10 -AVc (-) ••• 

15 rafc&fcsa5#T?©ffi&7 (M) tntt, r (M) « [7 (O) + 
T (E)] /2 «kD fe/hS^JItj&WSl/V*. 

20 &3ft&&>fl&#JWmiH3\ ffiEj£St««©*&tt;|Kli&|g2©*tei^;^ 
V g o f f 

25 Mte^ 1 <D#mnmiztt]fc?zifrm.m^nm\zmtotsn2>&i:mm^<DW, 
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Wc (-) a«o»*»M^*W*«ttK:»t-aJl*AVc 

(_) -^^bfc^-B- > 
3 = agd+«st (AVcc/AVgon) -(5*4) 
(cc1fl AVgon=Vgon-Vgof f> AVcc= [AVc 
( + ) + AVc (-)] /2 - (*5» 

Mrt-c*«»*6fi^T?o«[*fl CO), 

OTrt-CM**6«^«»TOlt*/l CEK 

cm) * CM) I* (O) + 

13 (E)] /2i:0%^V^t^tb^ 

**««*>«*** 1 ©mttl/^V g on^^ W«« Wa 
V g o f f tftO, 
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%k&iE(DM&\ztem i otfiv^M c (+> tfcv, mmvkmm^o) 

HutH^2 <D&mmm<Dnmz. mmM^mm^m^n^>t^\z\t, 
s M$zB2 <D&mnmizMmT&MmmmmnnMizmnzn%m$2Wim 
mn<DM®i&jE<Dm&iztem i (Dm&u^jw c (+) t&o, mib^ 

(•t & iz §f^AVc (+) tul, mm$<mmm<D% 2 <Dm& 

10 (-) <Z>, &W:<D&WMm\Z&tfZ>nmzttT2>M& A V c 

(-) T^bfcii-er, 
r = as tVcp/2 - (j£2) (Z\Z\H, Vcp = AVc ( + ) 
-AVc (-) - (5S3)) 

15 w©}j5w<, 

j8 = agd + ast (AVc c/AVgon) —(^,4) 
(Z\Z\T:\ AVgon = Vgon-Vgof f, A V c c = [AVc 
( + ) + AVc (-)] /2 - (5£5)) 

$f titii^ m^m^mmt. ^mnmt, mmmmmmtm 
m#mmm t <d m izmx 2 n& m^mm t , mmm^mm l t mm 

£M$mmm®£<nfflizmf$znr£wm^mz^T%m^mw~?$>-DX, 
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«IIBia*«ffi^iaffi^Mffit©|BI©3fe3SM-lilllMW^**C 

m®m%c i c t^u 

5 

agd = Cgd/Cto t, alc = Clc/Ctot — (^6) 
Tl^tl^agd^i^a 1 c££fcfc, MftT$&m$» £ ifi^g&:fr 
15 ^SttSilt^Sl/^. 

tS«I©f fittl 1 ©tfil/^^V g ont^O, t&8E;£3i£*Sj&*8 
J? $ tl& t^fiUSSB HQ * MSB jfe£«ffi©*#fcMRB&$g 2 
V g o f f D , 

©m^iE©i^ictti 1 ©ifii/^ ;p v c (+) ttev. muvkmrn 
^©wtci^ttti 2 ©it i/^^v c (-) 

wvc (-) a«©«»»inic^w-*«<fl:fc*t-r««*Avc 



17 



WO 01/96937 



PCT/JPOl/04918 



(-) -v&vitm&. 

r = a 1 c Vcp/2 ••• 7 ) 

£-e, Vcp = AVc ( + ) -AVc (-) ••• (£8)) 

F^(cfefe^g|5^T<Dffi^r (M) £-r&<h#, r (M) [r (O) + 
r (E)] /2J;Dfe/h$^u^/!iW*L^ 
10 tftSH V c p V&M.'V&Z> Z. hifittf^. UV^o 

^ligOifeti^ 1 ©mfel/^;VV goni^D, B&I2^^mS^il 

V g o f f 

(DM&tflEVM&tefem 1 om^LU^JVV c ( + ) MfE^## 

mfd.&mnm<Dmi (Dm&u^jiv c (+.) £*m<z>&i##i&3K:& 
l/^vvc (-) ^m©&^r*ifc^&mm;iM-r&^£A v c 

(-) Tr^bfe^^, 
j3 = agd + al c (AVcc/AVgon) - (S9) 
(Z.Z\~Cy AVgon=Vgon-Vgof f, A V c c = [AVc 
25 ( + ) +AVc (-)] /2 - (5*1 0)) 
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«fc*fc*«»T<D«fl CM) t-TS^ 3 (M) tt t3 (O) + 

10 Vgoff^"5< 

cWI ^^:^l^^^ Vc ( + ) ^ ***** 

HJVVc (-) a«©#»»wfc*»*« ttl: * ft * ,l * AVc 

(-) -C^bfc^-n. 

. T = a lcVcp/2 - (55 7 ) 
20 (:^Vcp = AVc( + )- AVc(-) ... <3C8» 

7f«n«T*. 6«V.»»fc*^T, 

/3 = a gd + a 1 c (AVc c/AVgon) - (*9) 
( „ t , A Vgon = Vgon-Vgof f, AVcc = [AVc 
25 ( + ) +AVC (-)] /2 - (5S1 0)) 

T«n*fl*^ ■■rt-e»««*6«w«»KJt^"c, ****** 
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5 m&mnM£<Dm\zw x^nrcm^mwiz, mmm^mm^^t-vxmm 

tmmmmmmtomizmm^ntcwmmm^v. i -oomm^ 
^mmizmr^mwLomm<Dm$mmmmtmmm:^mm^^vxMm 

io MmmmnMtmizM^nut<Dm<D7£&n®-mmm®ffl®mL%:c 
gdtst, m$mmnmtmm^mmmt<Dm<D^mmm-mmmm 
r*mm&c i ctiu mmmmmmizmm.mzmm^n^^mom 

m&C tot T'llfcS^, 

agd = Cgd/Ctot, alc = Clc/Ctot -(i£6) 
15 T^Sns a g d^Jctf a 1 c H®rtTf&«*J&> SifiV**** 

tit d , lis 2 (Dm^mm^mm^^mn-r^mtMmmnm 

2 ©^lilt$i^.§ z\tfim^V^o 
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T = «l cVcp/2 - C*7) 

Vcp = AVc ( + ) -AVc (-) 
25 (^ 1 _X>vcp Aff/ ^u,^-r. ffctttlfr&i 



(^8)) 
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Sl:*fc5^of§T (M) £-T3<t#, r (M) ir (O) + 
5 r (E)] /2i0t)/iN$^ut^tbV^ 

&4<D&^mm\z&\,*T* &2>M&nm&n9i-£nz>£z\z\$, mis 
^sii©tttti i (D^fcuuiv gontfcv, m&jt&nmwm 

10 Vgof fi^f), 

15 t^iE©i^(c:tt^ 1 Oit c ( + ) ltrlB^#M#© 

miBfB2 (D#mnmizttjfc?&mmm&m^mm\zwto2n&Mftmm. 
m^vm&tfiEom&iztemi ©mi/^vc (+) buibs* 

20 ftitoltt^oi^fcliS 2 ©itti/^;i/V c (-) 

m$Emmmm(Dmi(Dn^LU^^v c (+) &«©##»irafc:*5 

tt^m^JCl^TS^^A Vc ( + ) tulB^jl«S©m2 

wvc (-) <Ds &'&<D&mMm\z&ftz>nmz%t-?2>m&A vc 

(-) TrSlbfciii^ 
25 J5 = ffgd + al c (AVc c/AVgon) ••• (3; 9 ) 

(Cut, AVgon=Vgon-Vgof f, AVcc = [AVc 
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(+ ) +avc (-)] /2 - (aio» 



10 



5 wsxoMMoMB. ********** *"t^. 
tt !««t^ t vc (+ ) ««»«<>»">•* 

(-) T?^bfc^'n ^ 
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r = alcVcp/2 — (i£7) 

(££T, Vcp = AVc ( + ) -AVc (-) ••• (£8)) 

5 |3 = agd+alc (AVcc/AVgon) 9 ) 

(ZZ~(:\ AVgon=Vgon — Vgo f f > A V c c = [AVc 
( + ) + AVc (-)] /2 - (S10)) 

© S -5 T^c# < -T 3 C £ i; b Vi„ 
15 *#ttt5. 

fe<tt)i^, 2 ^oiSi % 3 v> fct¥##Ji a**6i^Jg £&^&tr z 
iC*5ViTM/^e>-&§ il as t ^fctto 1 c , ^itfogdS 

mttfoxmmi®&£fo\<^ft£m^ffifr\z$>\,*Tmvftmz'?2> z t& 
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f So 

mc (-) ^mwr^^tfim^h^o 

15 T3» 

m^m^<om^iE(Dm^z\tmi(Dm&:u^jvv c (+> & 

mnnmz&^xmyjim'm^cDmMnfe&fflfflis. fr-omm&^mmiz 
25 m^m^mmizmm^om&^m^n^m^tMm^fDMEE^mm^ 
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m^t., Mtii, ^#{f-^«@i, ttfiinmt, mm 

mmmm t mmn^mm t <o m\z m a $ nrcmmmn t. , m mmmmm 
tmm&wnmt <Drmzm&$ nrcwm&m&m? &m^mm-c$>~DT , 

^ xmzmm^nrcmwcommmmh. znizmmzntcx^ y=j-ytr 
m?t, M^mmt, ^M^tit, &mmmt, mmmmmmtm 
15 m^mmmt(Dmizmx^tircm^mmt, m$^mmmm^^vxmm 

tmmmmmMLomizMj&zntc^m&m&mT&m^mmx&'DT, 

20 m\ZffiJE~t% Z\t&&WLt-?Z>o 

? xmzmmznrcmmKDmmnmt, z:rnzmm^nrc^^ y^># 
m^t, fe&nmt, mmm^mmt, ^mmmt, ^mmmt, mm 
mmmm^mmM^mmtomizmx^nrcmmmm^. mmmmmm 
25 t^rn^(Dm$^^mmmtor B vz^m^nrcmm^m^mT^mimm 
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&z> i ^omm^mmizm-r^m^<Dmm(Dm$Emmnmtmmm 

io HufBco@65$rB^-r^fefe> &%£w\zmz>m i (Dm^^^t, vhu 
^xmzmm^nrcm^:<Dmmmmt. z\tazmm^nr^x^ 

mmnmtmmttfamMtvmizWAisnfrmTKmnt, mmmmmm 
hMtz#mnu£<Dm\zMm2nrcwm®m*mT&m^m^x&-DT. 
15 mmmmmmtmm^mmtomo^mm-mmmmm^mtc 
g dfit, mmmmmmtrnt^mnrntomcD^mmm-mmnm 
mmm&cs t-emv, mmmmnmizmm.m\zmwt2n%>±&m<Dm. 
fa^c t o t xmiyrcm^. 

■agd = Cgd/Cto t, ast = Cs t/Ctot — (5£ 1 ) 

£m^ft\z&^Tmfo-Df£mizvt£z\t%&WL£'r& 0 
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agd = Cgd/Ctot, os t=Cs t/Ctot — 1 ) 

m^mmmt<Dm\zm x^ntc^mmt. mmm^mn^^-vxmm 

fOSrC t o t T^Ufcif^ 
20 ffgd=Cgd/Ctot, fflc=Clc/Ctot ••• (i£ 6 ) 
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5 m mmmmm t m^M^mm t <d mo^mm - mmmm m mm & c 

agd = Cgd/Ctot, «lc = Clc/Ctot ••• 6 ) 
10 T^$*l<5 a g d^cfcrXa 1 c % £ fete, HftrtTttttJifr 5i&V*&& 

20 KH31B*tlSiS(lflB*S«tttO|Bl0*S*S-B*ISiai«iSC 

fn£c t o t T^Ufc*-^ 

agd = Cgd/Ctot ■•• (S10 1) 

gB#T©{it£ a g d (F) tlfci^ &^Mtn-?lftflB£3lHta<Z)i& 
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mm&mnw, torn izw A-znTc&mmn h , mmm^mw^^Lxm 
mmmmmm t wm^mm t © m © tsti- @fttMiEo$* & c 

15 in^c t o ttilfci^ 

agd = Cgd/Ctot - (S10 1) 

MtOttSagd (F). ttSit, 1*3 Tfttffi 

«JH^&S%>aVi«^t«t>3gV^^©WT?, a gdWag d (F) 
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mu te^*^^^ mm±<Dffimfemtbx 

25 spin HI Tab -5 c 
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10 &Z>o 

^-T¥®ElT&£o 

010ft IH 9 (DA — A' £& v o£:$r®Ei-r&3o 

Him, *»^©^4©ii«s^i6c:«s^s«©iHiK*^igTf» 

15 3o 

Hi3ia, *&wom 5 ommmn\zm%m™mm<D®®mmmT»$> 

m^lslS§EITfe§o 

mi 5 rat, &&&&zt*mw<Dm i <Dmn&m\z%%&7Kmw<Dmwi 
mi 6Ait 7>r — ;i/FMls^(c:^^^iam©^ttA^->ijfes 



32 



WO 01/96937 



• 



PCT/JP01/04918 



mi 6cn *?&fc&jj&\z3oVz>mm<DU&/^?-->£%:3£mn 

016DH hKm^&lZ&WZmmoM&rt? — >i^Sif 

5 

0 1 9AH j3 <^H®l^jTO^^r©-^^.^<D— ^|^^-TElTa5^o 

01 9CH /3 ©B®ftT©#*©#;t;£©— #J£^T0T&& o 

01 9DH /3 WiIWT0M©4AJO- 0tl£7KTEIT&£o 

02 OAtt r <Dmmft-e<DftJti(D5-z_jj<D— M^*~r0"ea5^c 

02OBI1, r ©Hl^T0M04^©-W§iT0TS§, 
15 H2 0Ctt r <2H®ftT<£#^<7)#;t;£<Z)— #J£^T0T&£ o 
0 2 ODH r <a MM ft T(D#;fij<£>#x_ — #!J£pK-r0T&3o 

02 211 02 i <n i E7 £ )i'm&<Dffif&)¥*®:m&m'v&z>o 

20 02 311 m2 1 <D*^)l®&\Z&tf&&ffi&-Z:<Dm&<Dmmm4k$: 
^T0T&<5o 

02 5Aft e <DmmftT<Dfrm<D j *%--jj<Dw\(D— m&^Tm*v&z>o 

25 0 2 5 Bte, 0 (Dmmn'V(D^m<D^^(DWi<D—m^:^Tm-V$>^o 
0 2 6AJ1 j^SMi:*ji*a©*&«^feCD— «li:ll**«JBEOH 
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10 02 6E' te, MtSi*Itl0^«^0-0i|i^tiffi© 
~? Staid <DffiWty]/ — &<D®.mmT$>%o 

03 211 Aagd = agd (E) - a g d (OK £>£Z£A a s t = 
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of s t (E)-ost (O) tVTcm&lZ, Wm&®&&Z*7V vtl* 
03 3AH ^^alz-i/aXliOI^M^TCCs ttCgd 
5 0 3 3 Bfci, v-^rLlz-^a >\Z «k D C s ttCgd 

© « jg s ^ * m T* $> & . 

03 3DH y$ is a >tj:D^illrtT©C s ttCgd 

10 <DmmftiR&&#)r£mT3bz>o 

15 HMit-r X*** # < £ tefto T 7 U y # £ ff^ffi^^^^ 75: £ t to 

Vi*, MtVXm 1 5ttl«I^M^nfct, WVgon^ 
25 £Vgo f f ^^fr-r^t^tcjig-r^o «&«i»j&>&ja^lK^fc:*^T 
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fcZ fr\Z 73i & (fib, VcMc (±) ^eVco f f^tfftt^^ 

T°izufe^mmm®:(Dm&mz&^T-rz> ±-r&).mnmfr es^^ 
£m^mft\z&\,*T7k&nMn&WLm<DmT&ffi< tm 1 7 ®v g<z>j; 

V s i g ( + ) £fcte:V s i g (-) fc&^bV* (® 1 7 TfciV s i 
g ( + ) <Di§&&^l>X^2>) ffi. El 1 4 ©|US§(DC g d <££^:ftif£ 
&(Dtztb, Vg0jgftfc#oTlftlTLS3, Vg^Vgon^SV 
gof f^fttSitO, §i«S^#5VdomiVaH, & 
10 M^6©K*it*>^t>6*r, &T<D (5£15) TS^tlS, 
AVa=- (Cgd/Ctot) (Vgon-Vgof f) 
(C^T, Ctot=Cgd + Cl c+Cs t) ••• (J15) 

(TFT0V-X - Kl"T >W) ©m&HSril&'S-friirJ; 
5tLTTFT^fi^tlTUS5. £©fc«>, ISilifiOiH 
©£fc#©iJfe*Mitfct I AVa I «k(3/hS TFTIlSMtll) 
Z\£\z&-DT§i CSfJEi^A V b Ir^-T t , ®mm^m^cD^>fk;^« 
AVa + AVbt^§. 017 1:, £ © i V d <Dmt 
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(DWLJ&tffcfcihfrlZfcV), TFT^OFF \Zfc & ^TOBfFiWS < j& % 

15 7&\<^ft^<DiEm&&&&M.M&om&<Dnftnnm&^n?nA v b 

(O, +) AV-b (O) iS^gP^TCD-ene.^ A Vb (E, 

+ ) fei^AVb (E) tnt, £ATCD (^16) OH«*t*5it 

So 

AVb (O, +) <AVb (E, +) 
20 AVb (O) <AVb (E) 

AVb (O, +) -AVb (O) >AVb (E, +) -AVb (E) 

- (i£ 1 6 ) 
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o TtStSlfii'STD © C R < 73: D , £ST#* D 
K^5t^5itfea505S, l^U *-©<fc 3 (5£l 6) 

StCiVdo (O, + K Vdo (OK 33i;^Vdo (E, + )> Vd 

o (e) a, (in) ic±i®©#^«©^im$Jn^T, (in) Oct 

10 "5 (C^it § 0 

Vdo (O, + ) =Vs ig ( + ) - otstAVc ( + ) - ogd 
AVgon + AVb (O, +) 

Vdo (O) =Vs ig (-) - a s t A V c (-) -agd 
AVgon + AVb (O) 
15 Vdo (E, +) =Vs ig ( + ) - a s t A V c ( + ) - agd 
AVgon + AVb (E, +) 

Vdo (E) =Vsig (-) -astAVc (-) -agd 
AVgon + AVb (E) 

- (in) 

20 «i7) (c^^x, &t&wfo£j&tef&ft£&teto&*e<Dm&n&Lnti[: 

ODC¥^l/^Vdc (OK Vdc (E) cfe«fc tf*&6lim*JE3l8&te 
Ve f f (OK Ve f f (E) SfHF*TSt. (^1 8) <D&o\zf3L& 0 
Vdc (O) = [Vdo (O, +) +Vdo (O)] /2 
= [Vs i g ( + ) + Vs i g (-)] / 2- a s tAVcc-agd 
25 AVgon+ [AVb (O, +) +AVb (O)] /2 

Ve f f (O) = [Vdo (O, +) -Vdo (O)] /2 
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= [V s i g ( + ) - V s i g (-)] /2-astVcp/2 

+ [AVb (O, +) -AVb (O)] /2 
Vdc (E) = [Vdo (E, +) +Vdo (E)] / 2 
= [Vs ig ( + ) + Vs ig (-)] / 2 - a s tAVcc-agd 
5 AVgon+ [AVb (E, +) +AVb (E)] /2 

Veff (E) = [Vdo (E, +) - Vdo (E)] /2 
= [Vs ig ( + ) - Vs ig (-)] /2-os tVcp/2 

+ [AVb (E, +) -AVb (E)] /2 

- (5£l 8) 

10 111, A V c c 43<fctfV c p \Z£kT<D (5£ 1 9) T^^.^n^)o 
AVcc= [AVc ( + ) +AVc (-)] /2 

= [Vc ( + ) +Vc (-)] /2-Vc o f f 
Vcp = AVc ( + ) -AVc (-) 
= V c ( + ) - V c (-) 
15 - (5£l 9) 

(5£l 8) <Z>8I15£, i3^T4^5n^DC?^l/^VVd c (O) 
*5££KVdc (E) Mfp]«SO«fi^C(D{it^— %c2^tU£mgklZ 

■5«JEEffi7?S^o LtfvU (^18) <h (5£ 1 6 ) (cii?, &T<D (5$ 2 
20 0) T^£n3M^#£>n, DC^P^l/^^^iiiMl^lTS^^ffiSr^ 

Vdc (E) -Vdc (O) = [AVb (E, + ) +AVb (E)] / 
2- [AVb (O, +) +AVb (O)] /2>0 
25 ••• (J2 0) 
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m) £M^f£o VfrU, (5£l 8) £ 6) \Z£.Q, &T<Z> (^2 

5 \Z1&%> 0 

Ve f f (E) -Ve f f (O) = [AVb (E, +) -AVb (E)] 
/2- [AVb (O, +) -AVb (O)] /2<0 

- «2 1) 

10 3®S*C&£o 

j^m^^e>^V^^iafi^gl5^©ll«±^<^:f9, 7'J >;/ # J ^l^?g^W£^■ 
&S&T^&<ft:3„ "T&fc)^ SlliWVg o ni^Vg off 

& 0 &mnMn&&&T-rz>2i : £n\z?\^mt>tL~T:mmnMnm*z e> 
tt^x^im%mmmi)mmmm\z^mxmn^> 0 ^^t, js&«^ 
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^^^MViffbfec ^tl^*^HJO(^I^Ta5 D , a s t *3«ktfa g d (7) 

5 V>J=, a s t &&Z$a g d^m®F^T— (-T&fcS, Cgd 
Cst, 43<fci^C 1 c <D\,*?tlfr&tSL< L%nt-D&— JTrfclrO tt 
3„ ^IT, Si£na&#T© at s t & a g d Z-ttl^tl a 

s t(0),og d(0)£Um^#T<D^n<b£^n^*la s t (EK 
agd (E) £T&o £;it"o" fcm*i»a>&iav>8Ba\ "E" ftfttt 
10 S^5lVi^^Sl/T^I>. 

■znzm^iz-D^T, 7) siM-rs^ (^2 2) <D4<@(D5W# 

Vdo (O, +) =Vsig ( + ) - a s t (O) AVc ( + ) 
15 - a g d (O) AVgon+AVb (O, +) 

Vdo (O, -) =Vsig (-) - a s t (O) AVc (-) 

-agd (O) AVgon + AVb (O, -) 
Vdo (E, + ) =Vsig ( + ) - a s t (E) AVc ( + ) 

-agd (E) AVgon + AVb (E, + ) 
20 Vdo (E, -) =Vsig (-) - a s t (E) AVc (-) 

-agd (E) AVgon + AVb (E, -) 

- (3:2 2) 

#j;U£Vd o ( j , ±) ( j =0£fcteE) £^5^fB«, 
&gj ( j =0^&m«>e»ig^gB#\ j =E^&«$»£,ji^SB#) 

25 t©je^e*^ (+) &rzfem.3zmm (-) ^pt &*-e&5£v>5iici* 

T$>3 0 Vsig (±K AVb (j, ±) (cHUT'blffl^-efe^o 
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U-oX^fcc\h\z^K) , Vd o feraCkdfcSfctK 7 U y ;& & «k tf» 

5 (5fcl 7) 3^6 (5£l 8) ©£5 £D C¥^^ 

;VVd c (OK Vd c (E) *S«ktfttfll3m*ffi3l^ftVe f f (O), 

ve f f (e) ^fh^L^oiiwiiiic, (^2 2) ^scnsstuf-r* 

J^TO (^2 3) ©<fc5fc:&§o 
Vdc (O) = [Vdo (O, +) +Vdo (O, -)] / 2 
10 =[Vsig( + )+Vsig(-)]/2-ast (O)AVcc 

-ogd (O) AVgon+ [AVb (O, +) 
+ AVb (O, -)] /2 
Ve f f (O) = [Vdo (O, + ) -Vdo (O, -)] / 2 
= [V s i g ( + ) -V s i g (-)]/2-ost (O) 
15 Vcp/2 + [AVb (O, + ) -AVb (O, -)] / 2 

Vdc (E) = [Vdo (E, +) +Vdo (E, -)] /2 
= [Vs i g ( + )+ Vsig (-)] /2-a s t (E) AVcc 
-agd (E) AVgon+ [AVb (E, +) 
+ AVb (E, -)] /2 
20 Ve f f (E) = [Vdo (E, +) -Vdo (E, -)] /2 
= [Vsig ( + ) -Vs i g (-)] /2-a s t (E) 
Vcp/2 + [AVb (E, +) -AVb (E, -)] /2 

■ - (5£ 2 3) 

25 A V e f f &m^-rZh. (S24) (D&^iZfr&o 
AVef f=Vef f (E) -Veff (O) 
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= -[ast (E)-ast (O)] Vcp/2 + [AVb (E, +) 
-AVb (E, -) -AVb (O, + ) +AVb (O, -)] /2 
= - Cr (E) -r (O)] + [AVb (E, + ) -AVb (E, -) 
-AVb (O, +) +AVb (O, -)] /2 
5 - (5£2 4) 

III, 7 (O) &&Uy (E) fcfc, £IT<D (5S2 5) T#A.£n&o 
r (O) = a s t (O) Vcp/2 
r (E) = a s t (E) Vcp/2 

- (5£2 5) 

10 £7t, (WIU< D C¥±^l/^;i/<Z>J§A Vd c Sth^-T^) £AT£> (i£ 2 
6 ) ©J;5(C^§o 

AVdc=VDC (E) -VDC (O) 
= - Last (E) - ast (O)] AVcc - [agd (E) 
-agd (O)] AVgon+ [AVb (E, +) 
15 +AVb (E, -) -AVb (O, +) -AVb (O, -)] /2 

= - [j3 (E) -j3 (O)] AVgon+ [AVb (E, + ) 

+ AVb (E, -) -AVb (O, +) -AVb (O, -)] /2 

- (^26) 

HI, £ (O) (E) teUT<D (5S2 7) T-^*.£n&o 

20 j3 (O) = a g d (O) + a s t (O) (AVcc/AVgon) 
£ (E) = a g d (E) + a s t (E) (AVcc/AVgon) 

- (S2 7) 

nmM&&tt3:te?3i<-rtc.tb\zte (5£2 4) I^^TAVe f f = 0T 
'&n«««k<» £AT<£» (5£2 8) ^fc-f^ofcr (O) (E) <DP 
25 ^£iI^fc££^o 

r (E) -r (O) 
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= [AVb (E, +) -AVb ( E , -) -AVb (O, + ) +AVb 
(O, -)] /2 

- (5£2 8) 

6) (Dns&fo&nte (^2 8) ©£23teilT&£0T, r (O) 
5 tr (E) ©Hi{i (^2 9) "V&ftU£\,* 0 

r (O) >r (E) - (^2 9) 

7Vyt> &7t3:lZ?3:<'tfzlsblZfc. (5$ 2 6 ) \z£>\,*T, A V d c 
= 0t$WiJ;<, ^T© (^30) ZmtcTkoizP (O) £j8 (E) 

10 [ 0 (E) - j8 (O)] A V g o n 

= [AVb (E, +) +AVb (E, -) -AVb (O, +) -AVb 
(O, -)] /2 

- (^3 0) 

ui6) i5$, m2^iz^nu, (^2 8) ©#52«iet&?k ^ 

15 OAVgonfeiEtfeSOl!, j3 (O) £ £ (E) ©iifi, ^T© (5$ 
3 1 ) T&*lfc££^o 
j3 (O) <j8 (E) ... (^3 1) 

25 [2] 7U y*&^<-rfc86CDi^S^fr : 
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&$5, t&mgzft- Cl] ©^WcbT [2] £*t£3fcV*£^-5«J* 
jgfc, [2] O^WcbT [1] &j»fc$^Vit^-5«^ 

15 CtlfcJtbT, *feSacbV>©«&R&# [1] *5«fctJt [2] 

20 ^ii^^TS^^tctsi^c, z\n*>fe®iiL\zm4k-2it:z>!& 

m&&Z>o tot, as t &£.Zfia g d fc^^T 3 W*{it (SU©m^ 
**rn«, C t o t ^^^f^^Mflt) Cst, Cgd, &5tr*«C 1 

Mi" 5 d <h(;i£ 9 , as t * <£tf a g d Sg-ffcS-fr* Z £.ffim& 
25 ill, {SJ^.«CgdtCl ctt-^iLT, C s t (Dfr^ffimiffifrZ 
afiV>g&# (^^T©Cs tCt^Cs t (O) £jg^SB# (|^ 
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D< C s t (E) •Vmfc&mizVTC st (OXCst (E) 

tls&m&. 4) fc^ntf o gd (0)>agd (Eh as t (O) 

<as t (E) tfcZo d^-r^xh, Vcp<0, AVcc<0 (Z\(D 
M^i^ t $t lets t bTi^t§) T^^tLfci^C, 
5 (i2 5) A^T (O) >r (E) <h&D, (5fc2 7) tdcfc t) 0 (O) > 
/3 (E) t5t, (5$ 2 9) ttj&&£n5rt*, (5$ 3 1) 

^n/&^o tot, ®SMMfJM^i^«#e»n^^^ u 

Ilccst (o)>Cst (E)i b£«£-fcttr (o) <r (Eh 

10 0 (O) <j3 (E) (^3 1) ««ffc$ns*^ (5£29) fcMftfc 

#)tU;£C sttClc il-^tlt, C g d(D^£^t£i±£*§ 
£-fcOV>TfeRI*S©C. td^ns. Cs t tCgd§-^ttt, C 

15 £*_t<Z>;i££, ■bo'PVmis<WLW-?Z> 0 ^,Aagd = agd(E) 
-agd (Oh cfcitfAas t = as t (E) -as t (O) t&^K. 
M&\Z* (^2 9) :fe«fctf (5*3 1) ££*>fcli»fc-rJ:'5fcA a g d&£ 
iXAots t©^ffl£^T£. 0 3 2 ©A7fgi5©i5 \Zfc% (Vcp< 
0, AVc c<0©^^^^^)„ Z\tllzMhX. CgdtCl cte—5£ 
20 tit, Cs t ©**|&«SB3&>6.^^SP^tjSVi|K^T^^.S»^ (C 
st (O) *Cst (E)h A a g d&cfc^A as tU «46) 
5\Zi&-?Z\ t^Tf 5. 

Aagd = agd (E) — agd (O) 
= Cgd/ (Cgd + Clc + Cs t (E)) -Cgd 
25 / (Cgd + Clc+Cst (O)) 

= -Cgd [C s t (E) -Cs t (O)] 
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/ [(Cgd + Clc+Cst (E)) (Cgd + Clc 
+ C s t (O))] 
Aast = ast (E) - a s t (O) 
= Cst (E)/ (Cgd + Clc+Cst (E)) -Cst (O) 
5 /(Cgd + Clc+Cst (O)) 

= (Cgd + Clc) [Cs t (E) -Cs t (O)] 
/ [(Cgd + Clc + Cst (E)) (Cgd+Clc 
+ C s t (O))] 

- (5$4 6) 

10 .fcoT, AagdtAas t \Z\t (^4 7 ) (Dm&&& Z> Z\ ttft)fr& 0 
Affgd/Aas t=-Cg d / ( C g d + C 1 c ) 

- (S4 7) 

CsttClctt^tLT« Cgd©^*|&t«*ei^^ 
iijfiV^^T^^.^^^ (Cgd (O) *Cgd (E)K mM\Z^Z.Z> 

is <t (^4 8) (Dmm^m^n^o 

Aagd/Aas t = - C s t / (Cs t+Cl c) 

- (5£4 8) 

«4 7), (^4 8) mzttmtfkom-c&zftz, znzomm 

20 (KWO. <£oT, (^47) «4 7) ©IfiigilteH 

f^§i^cgd©^^5i^t 7U y^wm^mtnmmm- 
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-D^To^n&m 2 o nit. &tf?7^ mm\z.mm±.T?<Dfc¥tiLm 
la i 9 A&zwzm 2 o AOck^ suflsncsftt*/?^- >t 

il 9B^02OB©«kot, #gt^&^b<DL 

1) 4 s (S2 9) SiftLT^5i^5jST?tt*l"?»5. ^-f*nc43 
■fTfcig 1 9 B, g|19D^\ ®20B, i20D©i5C, /3 «|& 

JgirC^rR £ L-T, 02 1 © «fc 3 & 5 R C BiStMlI^ iMlft 
#<Z>Pp1©52£:L £T3<h, I'fO^I&VgO, Vg 1, Vg 2, 

vg3, vg4, vgs, *«krxvgE«^n^n, tinrnfrzomm 

25 ^0 d&M3^65£Vi«^), L/10, 3L/10, L/2, 7L/1 

o, 9l/io, ^<fcr^L («&«j»^e>jsviau^) ©fi:'«T?cD«ia[t:jffi 
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&@ LT#?L*ifc£-h#T&3o ei 2 i om^^'r^^^izm i 9^® 

^Vg o n^e,^-^ l/^;i/V g o f f ^\t7r y ~7mzmk~f% £ # 

ra^^msm'i&v g o^vg o n-*vg o f f ^L&n-rz tv. — 

mtVXR g = R/9, Vgon=25V, V g o f f = 0 V(D|^ \z 

15 ^*^J(DJ;-5{c, Cgd> Cs t, feJ;i;ci cfCDtttifi 

tt«k5"f-€T*5tl/T, A Vb)&*tfc«£i'&K:£CD<k'5 fc^bf 

§©t> Vg (n) tLT±IEOVgO> VgL Vg2> ••-ifimjjaZ 

20 43^T> Vc (nK V f &&Z*V s fct— ^fiT^St^ttlH V 
dGHSffl&teKJ: U3 2) fc«fcB*$*l*. 

Ids + Ctot -clVd/dt-Cgd'ClVg (n) /dt = 0 

- (S32) 

HdTN Ctot=Cgd+Cgs+Clct^, 3=&, Id 
25 sttTFTOV-X- HU-r>|BI*«ET?*D, liMOS^t^t 
n« (5£3 3) ©i^Scg^nS, 
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Ids=k [{Vg (n) -Vs-Vt} 2 - (Vg (n) -Vd 
-Vt) 2 ] 

(&35, Vg (n) - Vs^Vt, Vg (n) -Vd^Vt) 
I d s = k {Vg (n) -Vs-Vt} 2 



I d s =- k {Vg (n) -Vd-Vt} 2 

Vg (n) -Vs<Vt, Vg (n) -Vd^Vt) 

I d s = 0 

(fccfc, Vg (n) -Vs<Vt, Vg (n) -Vd<Vt) 



££T% k^TFT©MliA$Sttl:T^?), V tteTFTORflft 
mffiT&So (5£3 2) (DWm&m*. t = 0Cfe^TVd=Vs, Vg 
(n) = VgonX&3<> -tfrlzmm&mj&Lfr& (t=oo) \z 

*3V>Tte:Vg (n) =Vgof ftftD, TFTttOFFMt?5:oT 
15 lds=0i^0 ((S3 3) Ol4S0i^), t£o T V d fct— Jgffi 
((5$3 2) £ t =oofc^HTdVd/d t = 0 £&-5iI<h/^# 

istztg&mm&fcmv a oom. -tut>% (^32) iz&^t 

1%\Z I d s = 0 £ bfcit©Vd o<Dm, tftfc^Vdo=Vs - (C 
20 gd/Ctot) (Vgon-Vgof f ) £(DM& t-DtchCDfimiEm 
tJIAVbCiin. HIRfc:* -WiLTVt = 2V, Vs = 6V, 
Cgd/Ctot = 0. 05, k=6XlO' 9 A/V 2 iH, AVb 



5 



(fccfc, Vg (n) -Vs^Vt, Vg (n) -Vd<Vt) 



10 



- (S3 3) 
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©dc^ u^j^pm^mmmmmmm^^^^it vm2 4 3 & 

10 C^^Ttt0 1 9B> 7 i-OV>TtelII 2 0 B<D£3 Klt"£<D/^M£ 
(EI 1 9 D^EI 2 0 DT^^lr^VOo 

i^m«^e.jfiV^^T©i8^J;DCr <9ffi£i3 (O) 3$&Z$r (OK l&m 
15 3»£>il^g&#T(E><ii£/3 (E) (E)^r B mtt0fi^j3 (M) 
*3ckrXr (M) g| 1 9 A^02 0 A©j:5(c, Si^^M 

^^i^©tFlfitT(D3^j;^T0l^n^n, 3 (M) = [ j3 
(O) +£ (E)] /2, ^J;^r (M) = [r (O) +r (E)] /2 

20 -T^t>^E119B, @2OB^019D, 02 

/3 (M) > [3 (O) +0 (E)] /2 
r (M) < [r (O) +r (E)] /2 
25 - (S3 4) 
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(5£2 9)^(^3 1) *mt£Vt£±T: (5£3 4) S fciRfc-frfcT, 
TW^te^ I25A, 125B tC^TJ: 5 fc, S^SO^liCiL 
S2 5Al:^ti5lC, J3 (M) at£ (E) Sffi^L5J:tt>*0# 

10 &43, (5£l 9) OVc pfcO^TiJEt§. (^1 8) ^ (5£2 3) 
<DV e f f l:ilTSSl:^^T, ^ 3 ^©S3te«^wr<53Stt*/hT* 

(&tiM3^£g|g [V s i g ( + ) - V s i g (-)] /2 

15 I C (09*.fc£, ~5V) £/BV>T, ^(DM&SUi 

(D^JE 0-1 5 V) S^SfcEliDTSEiJ^TtrSi^SfU 

SSL^o as U***JtT* D#fcIETr&5©T?, Vcp^iT^§ 

20 (Sll 9) ©AVc cCO^Ti^t^, (5£l 8) (5£2 3) 

TSStbti^tnH UT<D (S3 5) *»fct«fc5l:tSHifc 
£D> 8fe|fem#©D C^U^JV [Vs i g ( + ) +Vs i g (-)] / 
2tigig©DC^l/Wdc (O) SfclJVdc (E) £ — % 
25 $t§ui: J^T? f 5. 

AVcc=— (agd/ast) AVgon 
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- (S3 5) 

T^. &m&)?3i&%:&$:$tW'? Z> Z\ £&!?%Z> 0 AVgon, agd, 
5 *Was tteIE&©-£\ A V c c & Z\ £&m%. b V>„ 

tt, Rti^ODCf^l/^JP [Vsig (+) +Vs ig (-)] / 2 
MlI©DC^KMdc (O) SfcttVdc (E) ©^JE^ 

(A) *fe3iE*ffi, ^IfS^:l>lCim« £©*-&:£&j£ 
20 bTi&Hj£fr^fc) 

(B) £3lCM«||fl9tfrtt. ^cMSHiM'fillfrtt 

(C) jfeMfittfi-ffli&m, ^ci«fi«II9^« 

(d) tin, RmmmthizfrMMim era 
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~ (E) o^n*l:$T«S5„) 

U±.<D (A) ~ (E) KO^T, nJtMn&AV h<D$g£(Dl,frrc:<Dm 
Mftft^ (7jc5p^|Sj^^j) ^^aabT^bfefeCSrS 2 6 A~EI 2 6 E 

(D) , (E)) {Cfct¥T-^i|££:&3o *5I^ffiiite^Ifr£#l8'r § t , 

(E) £MS©^k:<£oT^£T3 A Vb#;fc£&jimil 

m§£"<^ 13 2 6 E' XtfT^? \Z^(Dm<Dm^t.ifl^>^>o 

026A-026E©AVb©Mi:foT 
20 A V b tioTMt§iHgi^7U <H It IE T £ 5 

j3^ r (<fc DIE iig Kite, I r I) fc#^£J££:-fr3(D;^t> o £ <b'S 

£ATs (A) ~ (E) ©#»-&fc:'OV»T» #$8Ui©SS£©i8f&&fBSI3 

t§. (a) ~ (e) iz&^x. m&mM£#mnm<D 
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mmufi nfeniffiftzm^fri tfc* cm 2 6t»sb# "o" x-m-zn 
"e" -e^sns) tf^i:<hnt5= (d) i&*sftfcn 

5 rj&a«J&^SVi«^j T&&„ ^LT, 04"© "M" © 

© m omM&i \z w \z & & % $> & . 

(D) &0.©«-& r|ft*SB3^65fi^«^j *t2«fgf*«*t, 

15 ©-5-£4>&< 1 -DtZ&W&m*. D fc:fc€rv* (/Jn^VO 

&s±.<D£o\zm%l't2>L, 02 6A~02 6E' \Z£V (S16) © 

20 #<g>„ 

6)0ii^tI2^t:^^tfiVb (O f +),vb(0, 
-)> ^il/Vb (E, +), Vb (E, -) Sr-eo^^m 2 6 A~B1 2 
6E* + ©Vbfc«#ifc*nfcfSgK:Sfl?*T?#<5. ^3^Co^TH 

25 H*««jBE**A^0^:^v>c:t&%iS-r tiJi, Vb(0,+)-Vb(0, 
-) tVb (E, +) -Vb (E. -) O^/MJfftt-Vb (O, -) 
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t-Vb (E, -) ©*/hW«£HE£*fcUTi£b^;fcfc<, 

ti*& x> & -d z. t ft e, m 3 s£ *> & d a o t # e> n § . 

EJ26A-026E' © a v b <Dmmz^a s nh±\z£ J temvt 

&>±iz&^Tfc, &mmfcm i 4(Dmmx$>^>z\t^mmizvxmm 
nt^5^t^§. «*.«B2 7©«t<5te, ^a^©3fe3S*ffi 

10 ©ElT&fu©;©^) tej&tt^fts ii^fc&So ^©^^> MS©j£lE« 
lOlfi^Vg (n-l) tb, ^ni:^4i«|fi*Cs t2i 

T££> (an) ^ffls-r*«ffif«#iij©s:tt(5S:3 6)T?^^.e»ns 0 

Cgd (Vsig (-) - Vgon) +Cst (Vsig (-) -V 
c (-)) + C 1 c (Vs ig (-) - Vf) + Cs t 2 (V s ig (-) 
15 -Vg o f f ) 

= Cgd (Vdo (-) -Vgof f) +Cst (Vdo (-) -V 
coff) + C 1 c (Vdo (-) -Vf) +Cst2 (Vdo (-) 
- Vg o f f ) 

Cgd (Vsig ( + ) -Vgon) +Cst (Vsig ( + ) -V 
20 c ( + )) + Clc (Vs ig ( + ) - Vf) + Cs t 2 (Vs ig ( + ) 
- Vg off) 

= Cgd (Vdo ( + ) - Vgoff) +Cst (Vdo ( + ) -V 
coff) +Clc (Vdo ( + ) -Vf) + C s t 2 (Vdo ( + ) 
-Vgoff) 

25 ~ (^3 6) 

ddT, tltlVg (n) #8&£ft£ ttCVg (n - 
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1) Ol^ttifcoT^50t, IfittVgo f (5$3 6) £ 

3£?rrS£» «37) ^#6tl5. 

Vdo (-) = V s ig (-) - a s t A V c (-) - agd 
A V g o n 

5 Vdo ( + ) =Vs ig ( + ) -as tAVc ( + ) - agd 

A V g o n 

- (^37) 

AVgon, AVc ( + ), AVc (-) tt (^13) T?&t£tl* 
agd, a s t fcmT© (S3 8) T^^n^o 
10 agd = Cgd/Ctot 
as t=Cs t/Ctot 
Ctot=Cgd + Clc+Cs t+Cs t 2 

■•• (5£3 8) 

z<Dt%m&m i 4(Dmg&ir(D^ cssi 2) ~ (^1 4) £jt&Lfc»'S\ 

as t^og d (Dm&mU *>"&T*5£W<D$bm&& 

20 § t^-o z. h Z>* 

&43, Cs t 2 08«**t«g0j|S*i^2oj(|, 3«©M 

s i 4^m 2 7 £^-&t$ z>\z— mtisT, ctot^ mm 
£kt. u±<Dmm&m^TMfcftizMf&vf£mi7j<mw\z'D^x. mm 
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0, 1 I«ilh7>y^^3 (TFT, & Z> UteX-T y ^ 

io 1 5 femytmrnzn vtzuxDmytM, 1 9«^^— s^f? 5fcae><£># 

4#^/&£*U J t(D±$:mmWkl SifiW-DX^^o mmWkl 8<D±\Z& 

15 &m2<Dmmmiz£ vmmmms fimtft-z nx^& 0 m 2 izmT^oiz, 

r B i^*cs t) &mm~rz> 0 &rc, mmmms tM^mmi <D#~n— 

20 m2\z*k~r&5\z,ttfa&ui 2 izfemwnm.2 ow$nx^§. 
;i©mw«S2 o tmmnm5^m:^mMtvx<Dm.m 1 3 ^ltm 

25 y-^«i(«ti^il2 (c. Hi/ 
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m 3 i <Dmffij&m\z£%m:7F:mw<Dm&ffimm-c&z>o 

M«I-BliIF^iCgd^J;^MIC 1 cft«§^ 

Ml «^^«-^m®ilEim2 lie, fl/T*lti4tt*I*Stfi:i 
-To 

\z?s:z> 0 ^mm^mommmwKD^wctvx. c s ttcgd^tn 

®fc&mnmmmm*^mM\zifcUTffi&<Dg i t3iZ> 2mm<o 
bisovs i g (+) tvs.i g (-) izmm) &®km.mnnM\zfii 

20 lmx%z>%(Dx$>z>z.t. 

gontVgof f) ^RUPT^Sfe^Ta&S 

®&mmmm&fflwm'&fe'j>73:< t % 2{g<E>tts#m#:i^;i/ (015© 

Vc ( + ) iVc (-)) ££PijqTi* 3 

(Ell) tttCgd (O) <Cgd (EK Cs t (O) <Cs 
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t (e) £&-dtv>5 -?ffi<Dmm<D*:'hfr<b zl<dm&& 

&ZZ£&frfr2>) -^JtUTCgd (O) = 0. 0 2 0 pF, C 
st (O) = 0 . lOOpF, Clc (O)=0. lOOpF, Cgd 
(E) = 0. 0 3 0 pF, Cst (E) = 0. 130pF, Clc (E) 
5 =0. 100pFT$5it§t, Z.<D$kmz%T}<Z%.Z> (£43, £*l 

<L(Dm^, (Si 4) CiDagd (O), a s t (O), *«fctfagd 
(E), a s t (E) &WrW~tZ> £, agd (O) =0. 0 9 1, a s t 
10 (O) =0. 455, agd (E) = 0. 115, ast (E) = 0. 
5 0 0£&£o IiWAVgon = 2 0V, AVcc=-3 

V, Vcp=-10 Vti5§tnt, (^2 5) £ (S2 7) iZ «fc t) r 
(O), r (E), :fc<fctf/3 (O), 0 (E) j&tjfcS;?), ftl^nr (O) 
= - 2. 2 7 5 V, r (E) =-2. 5V, :fe£££j3 (O) =0. 02 
15 3, j3 (E) =0. 0 4 0 £#3o "T^fe^, (it2 9), &<fctf (S3 
1) *t»fc$tlT^T, ISM • 7 U y AfiJKO^ft ens C t 

(IICHtSSMi^l : VcptAccll^^T), (MS^Wrs 

i^*JS2 : M^mmt^mmmomm^mz-D^x), &£.zt din 

PTSffiJSMS : 4&®lsl&#|j$) fc^HTifc^fcc: t^T^Tjlffi^ 
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dc) £>&z$mmmm&mj)m. (ve f f) *mwvrch<D~v&z> 0 

IliE^frtlTtt, Vgon=10V, Vgof f=-15V, A 
V c ( + ) = - 7 . 5V, AVc (-) = 2. 5 V, Vsig ( + ) = 
5 2. 5V, Vsig (-) =-2. 5V (tot, Vcp<0, AVc 

m m & \t vi-rn t> &&&&&&& © e> &q $ nt t> © £ u t . 

£"T\ Cst, Cgd> ^§^(iC 1 cl:g^tti*iT©M^< 
#*fcv>«^fcov>Ttt#b&'b©j&*«-BI*© ngSM&ft&Lj <h^b 

10 fcffiiHT&^o cCTtt, t*i«^#:l:bfcoTC s t = 0 . 7pF, 
Cgd=0. 07pF, Clc = 0. 75pFtlT^§. 03 3AH 
C s t El 3 3 BCC g (KDftftVM^&TxVX&K (EH*© r&ft. 

T?*9feS»#* M 0*\ 1" fcfcfjrr*). 03 3C*«k«033 

20 Jintt, *n^n (^2 0) (5S2 1) ^ifciD 

#i\Z, Cs t^i^Cgdfcil^M^^^^iT (C 1 c 

cs t *5j:rxc g d ($*S-ft;7R¥&©= 0) t« r<gg 



61 



WO 01/96937 PCT/JPOl/04918 



C s t (DM* 0 . 7 p F (£Sg) ~ 0 . 7 4 5 p F (*Sg) <h^£4$-fr> 
El 3 3 BOJ^fc, Cgd(Z>4ii£0. 0 7 0 pF -0. 08 2 

pF (ftffi) tm&Z&Mt, M3 3 C&Z>^fem3 3D<D£?\Z, D 

5 c 2p±^ ^ ;i/ & «fc a fpjn« jEH^Kit « s £¥a £ & s £ t at t> s 

££>£^ (^25)> «2 7) fc££JBV>ftfcf, j3 (O) =0 
</3 (E) = 0. 0 0 4 8, r (O) =- 2. 3 0 3 V>r ( E ) =- 
2.3 6 3 Vtfe&Z. t&WrW-Zn, mfrlZ (^29) 4> (=£ 3 1 ) © 

*&^7K 5 F'feg= 0. 5) fc&^T^S^fifci:, EI 3 3 A&&Zfim 3 3 B 
11* 5> . •Zrtl^tl Cs t = 0. 7 3 2 p F , Cgd= 0. 0 7 8 5 pFi 

Lfcj3 (M) *i^r (M) &2£i£>££:, £ (M) = 0. 0 0 3 4, r 
15 (M) = - 2 . 3 4 5 V£&?K «3 4) ©^frfeiSbll^ili:^ 

HISS I C©te*JEft£piiirrS*j£K:oV>T* @4^i^5Mt 
20 T!BBJ!T3o 

0 4fciu *^©^2®Hifii;^5gsgIoiiK7')h$ 
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T, itti7 (Cs t) Mltt^, 
5 (^HGl) IcMT^Wm (jfeS*ffiG 1 led; 0 ON/OF FtffflW 

$n§Hi) icggjasnsitsi^acDfl&^cDgi 

853te©£ci§Ma*2o&S (COtCl) CI<hT&£o £fc> 
HfetittSS 1 (43cktXS3> S5, Sn, •••) iS2 (fej;^ 

S4, S6, sn+i, •••) izm-&2>m&<Dm^&wto-rz>M&& 

M) fccfe^Tte, 0 5 <£>S 1 tdttiEStt (Omnv s ig ( + ) S2 

icttllftot^vs i g (-) j^HJjnsn*. sucmt 

iicits^j) t«g i <D±M(omm (mm? s 2 cit 

25 &?>j (lEiSKtt, s 2 &^«>ft«ttoiftM-9^in$n«iftM-9« 
®fcjs*rs#i) ~z\$g 1 oTwomrn mmQtm&) ^oNtics: 
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5. 

zz\x. mm? ^mmQcDmmmmomm^o^mnm^n^nc 
oicii?$§ (g i&&mizvx* z:ti*>&*:ti j enmi<D&mnm 

VX) Vc ( + ), CI (f&2©#il««) ©S5tt (ffl*P*Jft«ttte 

n&<Dmmm±®Mtimt>nz>z\t&7Tzux^z> 0 z\z\x\z, gi&m 
^n^m^iz-D^xm^Tc^. g o^g 2 ^fi^i^nsi^fco 

\z-d^x%, &mmnmMt&mmM(Dm^(Dm&&M\zt£z>r£tfxm 

-&£E*lfc#*.nfc£, ^llfiOlMiiB 7 A* i«B 7 B «D«k5 
PXh-*IM*£lfcfc«*B»lEH»I Ctf>&mjBEft;£W3£T?#S„ f & 
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31) s t^o g d ©HiSrt^*#W- 1 tt#IH«lc#6 

n^> t> ©T & Z> Z\ £ IT* < c 

5 (SS3©^ifiJBJlB) 

<EKIl*fctt*7ASIEK»T, §H¥5 - 1 4 3 0 2 
©<fc5fcH**«#m^©i6ffi«;Ma*##e»n*. 6fc3i 

10 BJ©MS2 : flcfcitfr ©*j6#*fK (IMSICIIT^MS*^ 1 : Vc 
ptAccWT), (]gJlfc:H-rs*&J£*PJS2 

fc:fe^Tifc^fc£fc&*-©S;3;&/BU y#te«&<ktf»£«*M£ 

15 Ui^, 04© WX^ h«C s t (O) <Cs t (EK 43«fctfC g d 
(O) <Cgd (E) TfeS»-&^ISViT^§ 0 

*fctt*7AS(Efc»J«:bfe'fe©T*SJia:*«M*bV^ -T&frtS. % 
»©8fefcfc^««fc«tt©S&S 2««©Bfc««#*|^«pfcH3iP'r*c: 

25 *ItStt, 20&&<hLfc/^ (fl5©tfc9i*Tr©£l43<fctfJI!2©#ffi« 
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ZSM 6 B> 7 A43«krXEI 7 B<Z)^-f ^ %> W8&fcffil& 

^fitt, ^ne>©Hm©^*^it (cgd, cs tfc£) ^fn^^ii 

<{g b fc 12 ® K & o T ^ 3 ^\ ^BJtti^fLfedtltC^^^tlTS:^, 
20 £ DM£ b < te&V:> 0 

^^m<Dm4<Dmmmmtvx, -r > • > • x-r y^>tf (in 

Plane Switching; IPS) ^E— HO^S^fflV^^^^fitClO^T, 

^r^rem-esso aio^ai <da-a' mteft-Ditmmm'v&Zo 
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i9*<t^@ i o \z&^t. nil 2 fcfi^xfcZfribtezmm-c 
>r ;u^-Tab^o #9 — 7>r — 2<z>mzm 

BX«g5 t ^gO^lil 1 0 1 - A' - 7 y y t SSH^^M 

mm-mmmmrmmmc s d ^^^-r^o 

-f >«s«iB3Miffi 5 \z, fn^ngg!$nT^§. 
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izmm^nxux. ttfifi 1 »tiff t kkieik 21^6, mmm^ 

vi*, ei 1 1 <d®&mj$\z&\,*Ts mKDmmmmxom^mm m 
3) (D^-a-tiwi^fc, m 1 5 ©j; 3 fcSjgTEft-r 0 
5 3 ( 1 hs^-^ei 1 4 fc^-n .tmii ( lmmfttzm 8 £^-r) &jt 
^bfe^^, cvc (n>) tmmmm (vd) t<omz^>^m- 

ckoT> ei 3 (Dm^omm^m «id i^^-r 35m, £4 
tcd U39) T#^.e>n^, 

10 Cgd (Vs ig (-) -Vgon) + C 1 c (Vs ig (-) 
-Vc (-)) + C s t (Vsig (-) - Vgoff) 
= Cgd (Vdo (-) -Vgoff) +Clc (Vdo (-) 

-Vcoff) +Cst (Vdo (-) -Vgoff) 
Cgd (Vsig ( + ) -Vgon) +Clc (Vsig ( + ) 
15 -Vc ( + )) +Cst (Vsig ( + ) -Vgoff) 

= Cgd (Vdo ( + ) -Vgoff) +Clc (Vdo ( + ) 
-Vcoff) +Cst (Vdo ( + ) -Vgoff) 

••• (5£3 9) 

Z. M^mm (Vg (n)) dW^tlTV^tfCfl -fxiz-m®. 

20 (Dfe&nm (vg (n- D) um$immi)mt>r), iwgo f fn 

^oW§^i:^ILW5, (S3 9) »t§t> (S4 0) & 

Vdo (-) =Vsig (-) - fflcAVc (-) 
-agdAVgon 

25 Vdo ( + ) =Vs ig ( + ) - alcAVc ( + ) 

— agdAVgon 
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- (5£4 0) 

fiU AVgon, AVc ( + K AVc (-) » (^13) tWlV^fo 
D> fflgd, a 1 c te, (5£4 1 ) T^$*l£o 
agd = Cgd/Cto t 
5 olc=Clc/Ctot 

Cto t=Cgd + Cl c+Cs t 

- (5£4 1 ) 

£^±(D^^$, H3<Z)|Eli&$t/&<Z>J!§£- ((S12) ~ (S14)) £Jt^ 
^&&<Z>«m*-^ "s t" <h "1 c" *ta»T?»* 

(ommfrlti). (IICIItSiMii 1 : VcpiAccl^^T), 

15 T, Cs t (Wm^m) -Clc, Clc^Cst, a s t -> a 1 c <h 

B#ffc*.nfcr, (hid tfeiffltts^t^ 

20 ott, c s t tc i ojunifeofctt^nn mil (^^ims) 
©£M*#aftsnfc£#fcfciu i-T{:*i^n©ifivgo f f 
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10 iTSfe^ii-^ifeOTJb^o 

zms&jtifcLfc*-^ 3.3 s "st" fu" j&*xn 

15 #toc>;fc;EttT?&5£JifcT;i£a*T?#5. fi£^T, SI 2 ©^JfiJBJBT? 
MJBEflS £M3£T & 21 fc d*T * 5 £ V>5 £> tl 3 • 

20 ^AMlEffiS&T* #H§¥5 - 1 4 3 0 2 1 -$f ^fgfclfEifcGD «fc 5 

1^12 : j8*«k)^r©*at»*), (JSS»CilTS»JB*^l :Vcpt 
Accent), (MSiCHTSffi^*^2 : ;£2E*ffi 
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m &<D t>nz><DteBMt>frx*$>2> (z\z\-vh. est {mm 

^Clc, C 1 c-*C s t , a s t — a 1 c \Zlz%> tmZ-tlltl: 

fc&^T, v c (+) = v c (-) = v c o f f *e*«i^i:«at5. 

10 (il9) fc<fc*lWT, A V c c = 0 , cfecttXV c p = 0 T&3o 

(^2 5) t) 7 (O) = r (E) = 0T&3<Z)Ts (^2 9) « 

as&sn-r* mm.&&<D&m%3k&%*>*iu\t*o ua*u (^2 7) <fct> 

j8 (0)=agd (O), 0 (E)=agd (E) 7:&£<DT\ (a£ 3 1 K 
•T&ib^atgd (O) <agd (E) Wcti^fcUT, >"J>y^7$ 
15 WHWr 2> H i:«RltMTfeS„ 

^^«iSf |0|&^^ SlfelV^^TO a g d ^ a g d (F) £ 

d (F) <fcO%>^€r^agd©ttSWt-Sfi:«**#aE-rsj:5fc-r*© 
25 ^ISl^, JLtlte, El 2 6 E<D<£5&£. tl£tId ! fri|S&iT, 
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53 <5 o 

jfc\zme> A&kZSm 6 B, EI7A:|3J;££E]7B, £3 1 5 

5 fcfc, ^J^.^2 8A, El 2 8 B4>0 2 9 A, 0 2 9 B <£> £ 5 

0 2 8 A33£££®2 8BH 0 3$fc«@l 1 <DM$L<Dm$&*:m.W}~t 

ummzv c off £^5t£f£imm<Dm^$>^t£j)S, m2 
io 02 8B<Dii»i:^vitn ^it^!r B i^*3^§*a«@m'&^i^'r 

lfellil?(j!5;<, Vc ( + ) 43cfcZ>*Vc (-) <hVi^ 2®^(D{fi(C 

^htiiiintstcf t (02 8 A<D^wcyu 

Vc (-) Pit©M^l:^^T[iVc ( + ) <h&oTV> 

nz>£& (02 8B0igt7i/-A©i^) mzmmmmcico 

ttttVc ( + ) J!^m©^^^^iC^^T«Vc (-) £?£ 

•Dx^^om<DM^nm. mmtG o, g 2^^ic^^T s bi^^T^^>o 

£©4§£\ flMR&flS© (Sll) {C||bTai^^O^I^^^*### 
m&m%-Z>£, (S42) Ock-5^^^o 

Cgd (Vsig (-) -Vg o n) +Cst (Vsig (-) 

-Vc (-)) +Clc (Vsig (-) - Vf) 
= Cgd (Vdo (-) - Vgoff) +Cst (Vdo (-) 
-Vc ( + )) +Clc (Vdo (-) -Vf) 
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Cgd (Vsig ( + ) - Vgon) +Cst (Vsig ( + ) 

- V c ( + )) +Clc (V s ig ( + ) -Vf) 
= Cgd (Vdo ( + ) -Vgoff) + Cst (Vdo ( + ) 
-Vc (-)) +Clc (Vdo ( + ) -Vf) 
5 ••• (5$4 2) 

ZLtlUs (Sll) (D2j£\Z&^T. ^m^2m (C s t^ttlT^§ 
m) ©Vcof f§Vc (-) &3ViteVc ( + ) \zmXtc-h(D\zmf3: 
t>1Z^ 0 (i£l 3) (Di\t)K) \Z, £*T© (S4 3) <D&?\ZMtf 

tf, «i2) tt^©**©^-r^3i*rs. 

10 AVgon = Vgon— Vgoff 

AVc ( + ) =Vc ( + ) -Vc (-) 
AVc (-) =Vc (-) -Vc ( + ) 

••• (S43) 

tfSit>%, AVc ( + ) &£Z$AV c (-) 5 (5£4 3) ©<fc5fctt* 

is wz-titt, &&omm ««*«©ra«jst©^«f), (^^©jksibbji 
mmftm, ommizmT&ffiZLmm i :vcpiAcci:o^D > <jm 

20 75: d ^) «-r^TjlfflT?#^o 

(-£4 3) ©«5m (i£l 3) tfcfcS&S*** AVc ( + ) &3 
IrittAVc (-) «, *MfttfttSl^n£ft©#c3M©, 0X3*35 
*$ns»Mfc*WS«fi: CoS^Vc ( + ) ffcttVc (-)) ©, 
«8M*tBfc:m*5*& COl^Vc off) ^itWcttO 
25 MTa&^>c:^{c«^feO^:Vi„ 

&43, El 1 1 £/BV>3i§'&fco^T ! b, C s t — C 1 c , 
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Clc-Cst, a s t -*a 1 c tW%MZ.n\f±< mffi® Z\ t&to% 
0 2 9 A£i&Z$m2 9 Bfcfc, 0 5 £7cteEI 1 3 (Dmf&<D®&%mW}-? 

%M&<Dmm$Liw$>z>» z\n\tm 6 a&^ot 6 b £jt3£$n& 
feiiiT»fe<, vc (+) ^j;tKvc (-) t to 5 2 mmomizte 

10 ITSIiiiClitiftOi^^i^nSif (0 2 9A(D^t7 

MSiCO^iDtCKDttH-enftlVc ( + ) fecfc^Vc (-) 
^^F^iC^^T^^-n-^tlVc (-) :fe<fcOCVc ( + ) £ 

*ic o*«ktf c i o*ffitt^n^nv c (-) £j:<tfvc (+) t& 
ft»»ii»iic*^Ttt*n^nvc (+)^j;c;vc (-) £fcz> 0 
MoiE&mm. m&viGo. g 2?££\z~DtoT%mmT$>z> 0 

k ii^iogi^o^itiifi^f v c (+> uwmm 
tftvc (-) <h&& 0 ^it, M.m&<Dm^&-ftmistiz> t%\zte, 
wm^m(Dmmft<D&mmumm*>&~fvc (-) ftttamaicttv 

c ( + ) £&3o <£oT, (5£4 2) ^:lRl«l©«^f##Si|OQS;^ 

25 J&D&tS, AVc ( + ) 43£tfAVc (-) £ «4 3) ©<fc5tett* 
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(IlKitSi^l : V c p £ A c c IZ-D^X). (BSfclitS 

5 

EI 6 A&cfcZffi 6 B, ® 7 A&kZtm 7 B, &3V:>te®15<£> 
ckoT, 0 6 A&£Z£m 6 B, EI 7 A43 7 B , & £ VifciEl 1 5 <D 

(pft^HTFTtidlfci^) 

hm£j&S|Sgffi«JE«fc Q±&^£g\ZOF /Jn£ V* £ # O N £ & 

20 l:VcpiAcc icotit), (ISHfc Wrs»JE*Jg 2 : ^S«@<t 

fife) ^ffc^V^T^^T^feC: <h«-r^TjgfflT#§ 0 * 
(iSl 1) «4 2)) ©If^OHI^ttn^t 

mt>, —mz, vgontvgof f©±TiPuntb§ctts 
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&o <fcox, m i 8 \zmfc-?z>n3£nm&<D*:&m&mt:ffi< tm 3 o 

©i^CSDJoT, (3;i 6)tc^-r§^^««JEO^:/MI^«(S; 
4 4) K:;ft<g>o 

I A V b (O, +) | < | A Vb (E, +) I 
5 lAVb (O, -) |<|AVb (E, -) I 
I A Vb (O, + ) I - | A Vb (O, -) I 
<|AVb (E, +) | - | AVb (E, -) I 

- (SS4 4) 

mmn*\t~fl*:lt (^4 5) ©J:5};^5, 
AVb (O, +) >AVb (E, +) 
AVb (O, -) >AVb (E, -) 
AVb (O, +) -AVb (O, -) 
>AVb (E, +) -AVb (E, -) 

- (i£4 5) 

f&i7&£m2&iz3$\,*Ti$?Fm^<Dm%7!>miztiiz> 0 -rzt, (^21) 
fe*:<Diki£.!&<o±L~Dtf > (^2 0) (Dm&te^m^cDfagj&m 

f> mmm&&-&<?tctb<D4kflr£l,Xfe, (5£2 8) <fc (5£4 5) 0D|g 

3j£^£. (^2 9) t±<mcmm^m^n^> 0 7»j 

<Tfcfe©MtlTtt 1 (^3 0) <Dftm\Z (S4 5) <2>3ll:r!u ^2 

AVgonfefttS^fcfe, ^teD (^3 1) «h 
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i 7i^-A®5 o~9 9 %<Dmm&mmisrcmiz. m^^orc&o 
vkmm j i%zm%&t$z.£&gr^) 0 ii:ocb (optically 

10 Compensated Bend) t-HO^i (^>F^f-f >^LCDtfef 
5) ^m^^te^T, i£fefmit<z>fca&{;r> N^^H^^OfefecD 

mmm^&m^&ts z\£&%z, 0 &3v>rau mm^m^no ih~2h 
(ih fcTk^-mm) m\z^m^m*ftoTz&\z^mm^*m^T&t$z.t 

$k<D?f <D7£^mMe>mtiL&mm\zv son \zt%) ^-x^^t^o 
Mz-it. mm^&&z.i3i? t^\zM&<Dftizm%f\zmmn&m^&/ufc 
&&^^z^m3zn&m(Dwm<D*3Em£mm\zfT ^rzDt^m^^ 

25 
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f£D&£f S i , 3M@||S i , &S^fc£S O I (y'Jn 

10 > • • -f >->^l (^§U(iMOSF 

et) &«-5©j&*ss;bv>. c n & <D*m&mm&m 

*oT*>«jfiT#S0T,ffiS!illI8SI9!m-©Saffi^«< & Strifes. 

(*gftiEl&)o b^b, 0!];Lte£EI3 10J:-5ic, H^T F TTS«J©1il*T 
FT2 5 (ftttdX-r y %m-&) ®y-Mfi$OTL, 

25 £\ ilflTFT2 5©y-h • V — XIBMfcy— h ■ F l^-T >K&* 
©*n£c l c tlMfj:^. 
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fi;il%»T^^Tfe, y-h«^ (|31©Vg (n) T^bfcgB 

(^17) ©4^©5£©-5%, #J*_fc£fgl3;£|g35£ (&3^«8§25£ 
£fg4 5£-C%>£^) &Jt<j&L7c£^K:, AVb (O, +) tAVb (E, 
+ ) \zm&5£$i'tZ>ZL£\Z&V), Vdo (O, + ) tVdo (E, +) 
(DMtfmte&frZ-e&Ztn? ZhtfT~%Z>o ^rZT. Vdo (O, +) 
10 tVdo (E, +) ©H**iie£S«fc o a s tabS^IJagdl:^ 

^±Ti£^T^7c<fc-3£, » J £«#afc#8&5lter = a s tVcp/2 

15 #sn^>o £©r (ssi 2) 4) ©sagia>st> 

20 £ffitt©*JEj&*l?;lni£n£ «»«§'&*fiE©«w1H«rt7?©^ 
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vis* v. mwr^xpmm&u&mcD&viz crut>%. mmptm 
mQ<Du-(T*y bizm&^-x-f, •fr-ommpnuz— \zy MtTfe, m 
awt, mmmoi^xp&frit&mmmiz'fzTz.tiz iotfe*^® 

20 mte^T\,*zz\h\z&z&ft&<Dm3tmnB.<Dm£2± : 7, &%>^\*miz 
®\z&v&*&&t±T£T?<Dm3znmB£.mte£*njE~rz>fctb\z. & 

fffelz a s t a g d ^^^T&ckt^o 
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S£fflV>T'b<fcV>U M V A (WF^OVA) IlT^oTfel 

y £0 ASH* S TN — A — • y-TXT-y H • ^) V 

15 A^H (SttlBlRj&H, hnb!y#Jfcil) ^tJn^E^-TT. 

s (®^ix-r^^>^) mm. gh (^xh'^h) e5$hp# 
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(Deformable Mirror Device) E X & «k V>. fcfc. ^H^^fc^ffiT 

mmiz^>^x, m4^m&<Dmmmmx\t, ipsmmm (^v—mz 

vc (n>) t^isliM (ittvf) *ai*icf^j*-rnwr«kvi 
15 «ff#, &z>w$mmzftffiznT'b&\,*)o 

20 «fctwc"(+) ^fe^vc (-) ©vi-rn^&is.fcdfcbj&w- 

-£\ Vc o f f fc*E*l 6 -T&frtS [Vc ( + ) +Vc (-)] 

/2T&«£**.n««fcV> (IIL, (5£l 9) laWlAVc 

c = o £uz><dx, mm\zmt zw&mm i : v c p £ a c c 
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mmjj&)o m%-\£, mi 4\z^^x. ^mmnmrnftz-s-pLzmmm^ 
tfAEmfeom-erizfe. Mfanmn&v f &&z$&mnun®:v c (n) 
£T^T&£ff§ i oifiiut, Mm&<DW,&\zmq<D&%>m2 <Dn& 

£.-tZ>t^5%<DX>&Z>o Z\(Dm&. 014©Cs ttCl c <Dm^% 

io cr^t>^vc (n) ^.k^vf) feummvm&x&zw, cs t 
t.c i c\$mf3LZ>$LPmmtn>teTz. cst + cicit 0 

80CU iZ*$mT*&Z> tli^t^t^TfS (18©Cs tfeO £fe 

_LfE|gl ©m&£V c ( + h i2©lfi^Vc (-) 
15 U, V c o f f tt^tlS©^*, tfeb-S [V c ( + ) +Vc (-)] 
/2T?**£%;Jtnfif<fcV> (fib, Z\(Di§& (^19) fc«fcn«AVc 

c =0 t?2iZ>(DX'. (siciat zffifemm 1 : V c p t A c c \Z~D\t* 
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i. ^hvpxmzmwistifrm&vmmmMt. z\mzmm^n 

nu&C t o t T:mhfzM&, 

«gd = Cgd/Ctot, as t=Cs t/Ctot - 1 ) 

25 4>«> i!2^SiSOttttWl2 0ft^;i/Vgo f f t^D, 
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mvkmm^<DM&&M<Dm&\zfem2 (Dm&u^jiv c (-) tut), 
mm&mmmvm 1 <on^LU^)w c (+) ^(D&j^m;:^ 

tt^m&^M-r^H^ A V c ( + ) T^b, Mf3^®«@(D^2CD«^ 
U^JVVc (-) ^^©^J#MF B T^*5^§«^C^-r§II^A Vc 

(-) x-rnvtcm^, 

r=astVcp/2 ••• (5£2) (HJIT, Vcp=AVc ( + ) 
-AVc (-) - (5£3)) 

&£&g&#T£>ffi£r (M) iim, iufBr (M) \t [r (O) + 
r (E)] /2&Qh'ht£^Z.t&&m£T&m&m4n2M<DmmmW e 

mmjE&nM<Dmmtmmwi2<D 4 m®:u^)iv g o f f 

^##-^o^tt^iE<7)^^{c«m i ©m&i/^;i/v c (+) tfc®, m 
&&*m*&m&wa.<Dm&wzf&2<DniSLU<*)w c (-) t&o, 

t&tB#ifiM©Slll©«#l^;WVc ( + ) CD, ^(D^^lc^ 
tt^StfcMtS^^AVc ( + ) til, Mf2^am^0^2 0«^r 
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HiWc (-) ©, w.'&o&mmmiz&ftznmztt'rzm&A vc 

(-) Tglfc^, 

J3 = agd + as t (AVc c/AVgon) -(5£4) 

(£ AVgon=Vgon-Vgof f, AVcc = [AVc 

5 ( + ) +AVc (-)] /2 - (5$ 5)) 

ww#©e -5 < ufe c t ^^mt-r^m^m s mmom^mmo 

(ek mates Ki*-ns©*wK: 

10 &fc£S&#T©<it£ j3 (M) it 5££T, j8 (M) « [ /3 (O) + /5 (E)] 

15 i ©s&i/^;vvg o n tfcQ. mmfe&nm&mtii-znuKUWMm 
ffi^©»i«^©*a«fii©«ia:tt,MBB^acM*5a^$nsi:#^tt, 

9fe#flr^©*ttj&«jE©«'&fc:W:IB 1 (DmVLUDlV c ( + ) tfctK tfl 
20 l3lftlfe«^©ffiffi*«ft©«'&'K:ttai2©«(fcl^^;i/Vc (-) £&D, 
fuf2^iIM©Sg 1 ©*&l^;i/V c ( + ) ©, £Htt©ftj9XINIK:^ 

vrz>nmz.ttTz>m&Avc (+) -esu Wf3^ii®@©m2©m^: 

HMc (-) ©, ««©««F»!rak:*^*«ttfcl«-rsll*AVc 

(-) T^Lfe^, 

r=ffstVcp/2 ••• (j£2) CiT, Vcp = AVc ( + ) 
-AVc (-) - (5t3)) 
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/3 = agd+ast (AVcc/AVgon) — (S;4) 

AVgon = Vgon-Vgof f, AVcc=[AVc 
5 ( + ) +AVc (-)] /2 - (5£5)) 

11. >7xmzmmtsnrzm.mommmm£, ^n\zmm^n 

is i&i3H*«ffiti(riB^stgffit©ra©^aE«ffi-M5S«ai«i«»sc 
gdtsi, m^mmmmtmm^mmmt(Dm(D^mmm-mmmm 

ftj£C t o ttSlfci^, 

agd = Cgd/Ctot, os t = Cs t/Ctot — (iC 1 ) 
20 "ri^tl^agd^i^astJifell, M®l*n?J&&«3fl&:&> £ jfi^g&# 

12. IOf3S^^««, *»OI!fe«lM*SCSttoaa-5 2 

25 «fe^K»laIK&«A*;:i:&4#«frsW*^l ll3*©S^giB, 

13. ffimm^mmt, i^(D^^nm\zmt^m^(Dmm<Do 
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mm^mm izm~? & mmm m ommmmmm izmm £ n & ta $zwm^& 

2fEfc<D:g^g 0 

14. mmm^mm\t, m$k<D&mmmizmj£m^&mn°?z>&mn 
Mmi£mm\Ei&£. m^^mmizm&m^^^M'r^M^mnmw] 
m&t&mz.. Mm#mmmm®:mw\Eimz'j>?3i< t% 2 mo as* nun 

10 wovz^v, M$?.M^m^mwjm?&wp-fr< t 2m<Dmtin&u^ 

15. $>z>7£&nm-t)m$Lt$nz>t%\zfe, mm^^mmommtm 
1 wow gont^o, BuiB^^«@^^^$n^v^#^iar B i 

tires 1 (D&mmmizttjfcTZT&mmnmMizmmtsnz&mm^om 

$k&IE<Dm& izfcm 1 ©*^l/^;UV c ( + ) H&lBBfeH^i-Sf CD 

20 itt^ft©^{:tt^2©ltl/^vc (-) £&D, 

mt^m 2 o^mmm^zMmT ^mmmmmnnmizmtu^n^wmmm 
mn<Dm'&&iE(DM&\zumi<DmtiLuuiv c (+) t&se^ 

25 m&&mnm<Dm 1 (DntiLwow c (+) <?x ^^o^^sir^fc^ 
^m^^-r^n^A v c (+) nmi<, mm^mnm<Df^ 2 ©te 
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Hji'Vc (-) ©, skW:(DUWMm\z£>tfz>nmzttTz>m& a v c 
(-) -cm^ttm^. 

r = «stVcp/2 ••• (5£2) (^CT, Vcp=AVc ( + ) 
-AVc (-) ••• (5*3)) 

V^#©&5T/Jn$ < lfci:tS«piit5lt^ 1 4fBffc©S3*gB. 
1 6. mUr<D. HffirtT*&««8^6 3fiV^^T©ffiST (OK bubB 

&7c3g&#T©{iI£7 (M) £TZ>t%, r (M) « [7 (O) + r (E)] 
10 /2«fcrjfe/hS^J:tS#tti:t5i*«l 5fB«©Sa*ga. 

1 7. MfBVc ptellT&3;i££#m<bT£a#5icJ1tl 5f3*©3^ 
Si. 

is. »«j6*ti*»iRsn5i:*fctt, a&SBjfe£*«©tt4<ms 

15 lulB^S«^©*^f«li&^2©S^l/^;i/Vg o f f <h75:D, 

wfB^^m@(cis-r^itic©®m©iii^«ii{c^^$n^#m^*© 
^©aaa^t©^**©^, 

20 S^jE©^^{C«^ 1 (Dm&U^JlV c ( + ) i&D, lft IE !&#«#© 

Mian 2 ©^5i«® k^j&ts mtzmmim^mmiz m m s ns huib^# 

«#©ffitt3&«jE©»'&kittSgl©«ttl^^;PVc ( + ) MiBlft 
25 MfOitt^CDi^fcttl 2 CDtfil/^^V c (-) B , 

flHB#®*ffi©|gl©«ffil^;i,Vc ( + ) ©, &«©##»! sue* 
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i?z>m@:izttT&M%: a v c (+) mm&mnffi<DM 2 <Dm& 
(-) T*mvrcM&, 

5 = agd+as t (AVcc/AVgon) — (5$ 4) 
5 (d A V g o n = V g o n - V g o f f , AVcc= [AVc 

( + ) +AVc (-)] /2 - (5£5)) 

1 9. MfBjS©, Hffil*Tlfr**ftSffi^##T?©|t$j8 (Oh ItflH 
10 W®I^T?*&«SB^e»3S^«P^T©ffi[*/3 (E)»EIttfc*ft50tMfc 

&fc&3B#-e<£>#£/3 (m) is (m) wt [# (o) + 0 (e)] 

SSI. 

15 2 1. 5 ^3tE*ffi#SRSns l9IBjfeaE«ttOD«tettS 
piIB^S*McD^«i!E^2<D«fel/^;i/Vg of f ttaV, 

HutB^i (D&mnm&mm*, ffiftfe&n®-t>m$i2nz>iigtzit, 

Wf3^2(D^ffim@fC^T^MfB^#«-^*M{C^P5n^n^Blf33g!fe# 
«^©Stt3&«iE©»^fcttSl©*fi:^^;VVc ( + ) jtufBifc 
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u^jivc (-) <d. &W:<DumMm\z%>rtz>mmztt-t2>m$: a v c 

5 (-) T^Lfc^, 

T = astVcp/2 ••• (5£2) Vcp = AVc ( + ) 

-AVc (-) ••• (5£3)) 

10 j8 = agd + ast (AVcc/AVgon) — (St 4) 

(Ht, AVgon = Vgon-Vgof f, AVcc= [AVc 
( + ) +AVc (-)] /2 - (5£5)) 

is 22. Thu^x^^sBB^nfcit^cDHmm^t. z.n\zmwn*n 

20 iliti&oT, 

P^*£C 1 cTSU 

25 

agd = Cgd/Ctot, alc = Clc/Ctot -(aS:6) 
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£ it ^ Bft iz & to X m?£ o fit £ V Tc z. £ £ ^Wl £ ~f 2> &7*m i, 

23. tifm&iKmmz* s^itj^cx, ifc^is-si-mgfcMfc©^ 

1 OtfiKMgo n £teO, IMB£ftM#*Sft3n& tofik&Mffl 

*\z. mm7k&nm<Dnmzm.m%$2 <Dn®:u^ji>v g o f f £■&*). 
mzM^nm\zmT%mwt<Dmm<DmmmM£^7xmw&ftLTM&i 

^ ©«£#*£©*-& k: «I6 2 © ;v v c (-) <L&0, 

mB^mnm<omi(Dmitu^)vv c <+) ©, &&©#jsa§iH!fc:fc 
t^iti^tstsAvc (+) x-mv. mm^mmm<Df$ 2 <dm^l 

WVc (-) ©, &«©#mMWte#fr3*tefc*rrS££A V c 
(-) 

r = alcVcp/2 - (j£7) 

Vcp = AVc ( + ) -AVc (-) - (5£8)) 

VifiBJ^©S<5T?/hS< l/&£££#m£*r39l3fcJg2 4fBgt©&3M£lt. 

2 6. fufEr©, MftT^tt^£ifi^g&#T©4it£r (OK MI3 
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wmp*°v&nMfr *>m^frT?<Dm& r (ek mmmz^nzo)* m\z 

&tzZ>ffift-?<Dm&r (M) f?Z>t&, 7 (M) K* [7 (O) +7 <E)] 

5 ^fio 

Btrf5^s«^o«^«iiEiu&^2omfiw^;uvg o f f ttzv. 

10 -rz&mnuvmm*. mm^mm^m^n^t^\z\t, ^mm^ 
<Dm^iE(Dm^iz\tmi (Dm&:u^jvv c (+) f&v, mm^mm 

^©H4^©^i:^2 0ifii/^vc (-) £t£K>^ 

i!B*Iti©I 1 ©Itl/^jVV c ( + ) <D, £JL'&<DUmfflm\Z& 
tt^itCtt^i^AVc ( + ) T^L, MIB*ai«^CD^2(Dm^ 
15 WVc (-) <D> ^mcD«^^F^t*5t7^m&^^-rSli^AVc 
(-) T^Lfc^i^ 
/3 = a g d + a 1 c (AVc c/AVgon) — (^9) 

A V g o n=V g o n - V g o f f , A V c c = [AVc 
( + ) + A Vc (-)] /2 - (iSl 0)) 

^^©S5t^t< L7c^ t$!jittt§ft«2 4mm.(Dm^mmo 

&fcZ>ffift°T<Dm%l3 (M) i-T^i^, £ (M) « [/S (O) + £ (E)] 
25 /2 <fcD &±€^£££#lfc£-r3IS;&JJf 2 8|Blc<D^^^g 0 

3 0 . fufBA V c c feM.T*&Z>ZLt&&Wt.£~?Z>WI-£m2 8 13^©^ 



93 



WO 01/96937 



PCT/JPOl/04918 



si. fc*3£fi*«#*8ftsn5£#fcfti, mm^mmonmt^ 
mzTk^nmommtmrnm 2 on&u^jiv gof ft^D, 

(Dm&ffiECDiB&lZfem 1 <DmikU^)lV c ( + ) itufESMIMf 

ME#Mffi©S&i ©*&i^;pvc (+) <d. ^©fiij^sirac* 
io fr*«tete*rr*iS&A vc (+) 7?mv. HtrtH^a«@(D^2 od«& 
i/^vc (-) <*>> &&<D&wMm\z&>tf2>nmzft-?z>m&A vc 

(-) 

r = alcVcp/2 -(5$ 7) 

(u^T, Vcp = AVc ( + ) -AVc (-) ••• (5*8)) 

W©iJ5T/J>$<, 

i3 = agd + a 1 c (AVcc/AVgon) — (^9) 

A Vg o n = Vg o n- V g o f f , A V c c = [AVc 
( + ) +AVc (-)] /2 •» (5£l 0)) 

32. ^hu^x^{c:sa»$nfeitic©®mm^i:, cftfcjfcjBfcsn 

ffiI*«iii}g*l«St©|llimsnfc3iw«Jti, MfB^^ 
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5 1 ^<Dmft7£&nm\zm^&mifc<Dmm<Dift&mmnM£Mmm^i& 

ffi&C t o t T^Lfc4§£\ 

ttgd = Cgd/Ctot, al c=Cl c/Ctot — (^6) 
a g d&J;tf a 1 c &£%\Z. HMftTl&m^ £ ifi 

io 33. mm^mmte, &wt<Di&mm^mM\zm&<Dg i ?3iZ> 2mM(D 

^|g«j|El!^^e^ S d t £#$fci:-r 3 2 BB*©^g«. 

34. tufB^^^««, i -oofeitmmzm't&w.wtcDmmcDo 
is mi <DM&<oi!k&m^&wim'rz>mmm^nm\zm'?z>mm<Dmm 
nM£m™mm&ftVTttfa?%mi<D#imnm£. Miami 

20 3 5. MfB^^^g^, 1S^C<D^3l«M(C«JE«^^RlJO-r^^Sm 

25 3 6. a&sjfeaE*a^a*5$nst#ttt, 

1 ©tfil/^Jl/V goni^D, MBB£Sc*ffij&*a&£nfc:^fiU#aiIiri 
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ft&jE<Dm&izum i om&wvv c (+) Mia^m-^oQ 

Itt^oi^i:^l2 ©tti/^^v c (-) 

10 fi-^OMfeT&tiE©^^^^ 1 (Dm&WW c ( + ) iufBSfc 

iuE*ji«@©s i omfcUDiv c (+) <zx w&<D&mmm\z& 

^^vc (-> ^©&^sr*iK&tt3«&fc;tfTsit£A v c 
(-) -e^bfe^^-, 

7 = 0!lcVcp/2 — 7 ) 

(^ut, Vcp=AVc ( + ) -AVc (-) (5£8)) 

V^^O®oT/Jn$< Lfcit^f tf§f^3 5fBe©S^Sgo 
3 7. tulErtfK BiMl^lTl&m^^^ifi^g^TODjil^r (OK BfffB 

&r£2>fflfr7?<Dm&r (m) t-r^t^, r (m) \z [ r (o) +r (e)] 
mm. 

3 9. ^§MiI*«$n5tf fcfi, BUlE^M^G^tetefg 
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^jE^^fCteffl 1 ®ffil/^;i/V c ( + ) BtiffB 

Ht^t0i^l:}il2 0ifWVc (-) LUQ, 

io mum2 <D#mmMizttfe? &Mm&&m^nmzwto2tiz>mmi!k&. 
m^r<Dm^iE(Dm^iz\^i <Dm^LU^)iv c (+) t^Ds mmrn 

mtz&mm.M(Dmi (Dn&u^frv c (+) <d, ^^(D^mmm\z^ 
vt&mmzttT 3H£a v c (+) t^u t«f3^a«^<7)^ 2 

15 HMc (-) <D. &W:<DUmMffllZ&tf%nmzM'?2>m&A V c 

(-) -esbfc^-a-, 

i8 = d!gd+alc (AVcc/AVgon) — 9 ) 
(Z\Z.^\ AVgon = Vgon— Vgo f f , A V c c = [AVc 
( + ) + AVc (-)] /2 - (^10)) 

4 0. ttffBjB©. H®rtT^«^^e>afiV^^-e<D{i^i3 (O), fjfB 

M@F^iT^«^^e>^vi^T©{it$^ (e), mm&o\z^tn^ (D^m^z 

&7&£SB#T<£><ii£/3 (M) )3 (M) [ j8 (O) + 3 (E)] 

4 1. IGfBAVc catt*5ut^ttt5it^3 9fBtt©^ 
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10 WiCi^lIttf 2 ©ttl/^Jl/V c (-) <fc&D, 

^sstc^tsiSAVc (+) ttt, H&f3^sm@©^2(Dm^ 

l/^Vc (-) <z>, Kt©«Jfi^i:*^5tfe^ni$AVc 

(-) 

T=«lcVcp/2 -(5$; 7) 
20 Vcp = AVc ( + ) -AVc (-) ••• (5S8)) 

i3 = agd + al c (AVcc/AVgon) —(^9) 
( £ £ T , A V g o n=V g o n - V g o f f > AVcc=[AVc 
25 ( + ) +AVc (-)] /2 - (5S10)) 



98 



WO 01/96937 



PCT/JPOl/04918 



4 5. ltHB*^Rtt«ftT**2:^*4*|Rfr*»*5i2 2 S&fc* 

3 2f3^©^^fio 

4 6. mt^mmm^mmmmmmtm—mwzm^^n. mt^mu 

10 iB<ft©£jSS«. 

4 7. MfBC t o t &#/fcTS«*©^&< £fe 1 ^J&*, 2^>(7)#m 

a $ § v> ra¥##jf &&mm &&&&& c t t o ti^ $ n -5 ^* * 

15 as t^&ttalc, *3«krX a g d £HiBl*3T*&*S»J&> £>i£^gB# 
£7cte3 2fBm©^^«o 

4 8. fflfjfc^l Ssfcttl 18B*©S^**ffi»-rs^rfeT*^T, 
20 lei, MfBC s t ^^bfe«JE-ea5 0, fc H® ft Sifi^SB 
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ffimm^mniziEm&vnmfimtoznzm&tMm&nnmtimmz 
53. wmmmmMSkftoimmfe. Mtits^^i^t tts 

20 ^^3^5 2fBi^©^^Sgo 

mmmmmmtmm^mmmtoymizm^nrcimm^m^^T^m^ 

25 ^g7?a5oT, 
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10 ££££ 9 7 U 43 «fc 

5 6. -7 h u ^xttteE«£nfc«»©w*M£* znizmmzn 
20 57. hv &xmzmmznrzm$k<DmmnM£. znizmmzn 
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5 8. ^ h u #z.mzmn-2titcmm<Dmmnm£* cmzmm^n 
fn^c t o t Trmvrcm^. 

10 agd = Cgd/Ctot, as t=Cs t/Ctot — (5* 1 ) 

hm^&ft\z&\,*xmf£^rzm\zvt£Zh%ft®.hTzm7*m : ?o 
59. Thu^^3RicE«$nfea»©ii*«st, imicg^sn 

15 lRl*ffii:,taffiHSl«ffitiaE»lRj«ffi^©IWfcJf A^tifc^lSEMt, 

tu &z> i^<Dmmfe&mM\zmT&n&<Dmm<DMtmmnmizm 

fp^c t o t *r^bfc*§£\ 

agd = Cgd/Ctot, as t=Cs t/Ctot — 1 ) 
25 Tg$n5agd^3J;CJ!as t£tfclc, ISl^T'ttS* SiSV^K# 
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6 0. 7hu zxmzmm-z nrcm^nommnmt. z\n\zmm^n 
tzmmm® t mm&mn® t <d m izmx ^nr^m^mm. t > mmm;^m 

TK^^FT^ O X. 

mmm mmm t mm^^nm t <d m (D^nm - mmnmm^m^ c 
s dTgi, mummn®hmm^mnmt<Dm(D^mnm-mmmm 
m^m&c i ctsu mmmmnm\zm^ft\zmim-£nz>3:igm<Dm 

10 fPSrC t o t x-mvtcM^. 

agd=Cgd/Ctot, olc=C.lc/Ctot — (^6) 

tM^&ftiz&^xmte^fcmizvfczt&ftmtTZiBt^m^o 
6i. h u ?xvt\zmwznrzn%c<Dmmnm£, znizmm^n 

ib® mmm t mt^mmm t <d m izmxznrci&mmn t. , mmm^m 

mmu^(Dmmtmmmmmmt(Dm\zm^tirzmm^m^mv, & 
i^<DMmM^MizmT%mik<Dmm(DM$mmmu£Mmm^m 
20 n*frLxttfa?%mm&mmmfom%i:&%mmmTx&-DX, 

m i b m m m m t m 1 3 m s m m t <d m <d m& m m - m m m m m # * £ c 
sdxmv, mmmmmmhmm^mmmt(Dm(D^mmm-mmmm 
m^m&c 1 ctiu msBmmnmizm^WHzmmz nz^mnm. 
?n£c t o t xmvr^m^. 

25 ttgd = Cgd/Ctot, alc = Clc/Ctot - (ifc 6 ) 
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tt^»^t:*v»TS!6:o fettle l/fc c t tt§S**f . 

6 2. ^ hv 2 xmzmmz nrcm&ommnmt, encii^n 

fc7^>yf>^t, MSI.!:, Iifelfcte-St*«£, ^SH^t, » 
l^««<fc,MI3W*matMIB»|^*«i:©|BItC»XSnfefS^«E»i:, 
5 M8B®*««tl98B*a*«t©WC^^$tife*a«asWb, Huf2 

*n£C t o t Ttlfel^ 

agd = Cgd/Ctot ••• (^10 1) 

15 BP^-ecott^a g d (F) £bfe*£\ ^7R««rtT?ttrfBjfe3SM©<& 
«»^6*feflr^ffl^i:«feJfi^*^©|HlTr, ffgd©I#«gd (F) 
ck 0 h # < & 5 «fc -5 «:fi:e*«#ffi-r £ 21 i * 453* £ f 3 &*$gft. 
6 3. 7 h «J ^xtlcEi$tifell:©®if It, dtit^^^n 

t^mmnm t mt^mmm t © m \zmx $ nrcm^mn t , mtzm^ m 
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g dtil> Hea$lS2:li}fl3#(I«i£:0}|lllC[)Aitff-I$lft 

m&C t o t T^Lfc^, 

agd = Cgd/Ctot - (S10 1) 

g5WI$agd (F) <h-r&£%, ^fi«F*3TMIBjfeaE*ffiCDl& 
«SS^6ftt>3l^ai5^t*fejfi^aP^©W'T?, agdO^agd (F) 

t, &mnmntiL&mfc2> zh&wmh-r&m&m*, 7, 10, 15, 

18, 2 1, 25, 2 8, 31, 36, 3 9 , . &tz\Z 4 2 fBgc©^^ 

So 

15 tS:#fit§»^3, 14, 2 4, 3 5 1Btt<03^S11. 

6 6 . mmm^mmzo cb^- & c t £#m£-r<s«» 

20 ^c^3, 14, 2 4, £fcfc£3 5 fBft<Z>^^g« 0 

6 8. MfBig^ffte, **l:ioT^fi!)««Si»t5»Rt« 

gbx-r y^>#m^fr*>t£z>z\£&%fWitTz>m7&mi. 11, 22, 

• Sfcte 3 2 IBitO^^^go 
25 n;p$^-fe>^fi(E»T»5c:t*#at'r*ll*5!6 8fEm©^5^S. 
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FIG. 16A 



FIG. 16B 



FIG. 16C 



FIG. 16D 
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